PCT 



" m e * m « 




(51) g(&#fT#S7 

C07D 207/26, 207/40, 211/88, 405/12, 
403/12, 401/12, 409/12, A61K 31/40, 31/44, 
31/445, 31/505, 31/535 // C07M 7:00 



Al 



(11) @B^8B#^- 



(43) HE££S§e 



WO00/17162 



2000^3^ 30 9(30.03.00) 



(21) m^mmm^r 

(22) m&&m& 
(30) teftm*-* 

1$IS¥lO/266037 



PCT/JP99/05103 
1999¥9£ 20 0(20.09.99) 

1998^9^21 0(21.09.98) JP 



(71) mmX OfeBteBK^T^fBfcHKiovvt) 

(TAKEDA CHEMICAL INDUSTRIES, LTD.)[JP/JP] 
T541-0045 *E»*BErp+*KillP>riHTIl»l* 
Osaka, ( JP) 

(72) JMI#;*M:tf 

(75) »H#/a«A C*HKiov^-C(0*) 
UJT®W(YAMASHITA, Toshiro)[JP/JP] 
T305-O821 &«f:0< tfm#0lT§7#ifc9 

0 V 1004^ Ibaraki, (JP) . 

ff(NARA, Hiroshi)[JP/JP] 
f 305-0014 M&m^< tf rtft&*85-14 Ibaraki, (JP) 
jSSiE^(TAKIZAWA, Masayuki)[JP/JP] 
T 305-0821 2K#*0<tfr|i#BlTi7#«9 
^8^0/^^1003^* Ibaraki, (JP) 



^rf ffi "(YOSHIMURA, Koji)[JP/JP] 
7305-0821 3&KJRO < ttrtf# BITS 7#i*&9 
«ffl#B'vf Ibaraki, (JP) 

(74) ftSA 

(BBiSSS*, ^(ASAHINA,Tadaoetal.) 
T 532-0024 ^§SDff^:KrfTSJI|E:+H*»r2Tgl7#85-^ 
ftmm&Xm&TZ&ft: *RI»rt Osaka, (JP) 

(81) fSMB AE, AL, AM, AU, AZ, BA, BB, BG, BR, BY, CA, 
CN, CR, CU. CZ, DM, EE, GD, GE, HR, HU, ID, IL, IN, IS, JP, 
KG, KR, KZ, LC, LK, LR, LT, LV, MD, MG, MK, MN, MX, NO, 
NZ, PL, RO, RU, SG, SI, SK, SL, TJ, TM, TR,TT, TZ, UA, US, 
UZ, VN, YU, ZA, gfettligF.fr (AT, BE, CH, CY, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI^fF (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPO& 
^ (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), a— 7 */ 
T Wfff (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: NOVEL THIOL DERIVATIVES, PROCESS FOR PRODUCING THE SAME AND UTILIZATION THEREOF 




(0 



(57) Abstract 

Compounds represented by general formula (1) or salts thereof which have a matrix metalloprotease inhibitory activity and are useful 
as drugs, wherein the rings A and B represent each an optionally substituted hpmocycle or heterocycle, etc; R*s are the same or different 
and each represents hydrogen, optionally substituted hydrocarbyl, acyl, etc.; X 1 represents a bond, optionally substituted divalent aliphatic 
hydrocarbyl, etc.; X 2 represents a bond, optionally substituted divalent aliphatic hydrocarbyl, -O-, etc.; Ys are the same or different and each 
represents hydrogen, optionally substituted hydrocarbyl, oxo, etc.; m is 0 or 1; n is an integer of 1 to 3; qi is an integer of 1 to 2n+4; and 
is an integer of 0 to 2n+3, provided that qi-Kfc is 2n+4. 
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(xvi) 7)Un**s-jj)ltf-))>TS./& (^JAtixh^i/^;u^-;i,7 5.y 
5 £<D C , _ 6 7)ln * v * )V°£ X )V 7 5 J £& £ ) 

(xvii) 7U-;i/-#;i/#x;P7$/ , g (flAtf. ^>\Af;u7^/g&£<z) 

(xviii) 7yJ^y$ ^5;P^'->. 7-feh^->, T'Ptf^" 
-J^*'>S?5:a:OC 1 _3 7^Jl/^'>S.7it*) . 

10 (xvix) TSyijM-Jl.t^y^ 

(xx) ; E;-Sfctty-7J^75;-*Jl/*z;^*yS (0»lxJ£, 

15 (xxi) 7;u^;ux;p^-;u75 (WAtf, ^fjww-^75;, x 
5 L ;i/x;u*x;u7 5y » :/Pb?ji/7JU*x;i,7 5 /S&i'wc ^^ju^x 
;usfcxjP7 5 yi&i") , 

(xxii) 7;m+v-*;j/sj?-;uS * h + vfcjUjpxjk i^y 
#;u#x;k ^p#^v*;U3|5-jk ^h + yAMuk -fv^h*y*;p 

20 ^x^snc^oCj.^^^^x-^^^x^S^i") , 

(xxiii) 79;WI/^-*'>-*;Us|?— JPS (0(|>L«, ^>^J^+*>*;i/s|? 

^;u£fc E <d c 7 _ , s 75;p*At* *> - * ;i^x;i,a& £ ) , 

(xxiv) 7'J-M+y-*;^ZJH («^Ltf, 7x7+y*JtoH& 

i:©c t . 14 7»J -> - a ;i/#x;ug& 2) . 

25 (xxv) *;y^+i/;i/S, 

(xxvi) 7;wi/-#;p#x;i,x (fli^tf. *^#;i,*x;k x^j!/#;i,# 
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. (xxvii) i/>7UT)\s*)l-ti)\>i£=-)im imX\f. is 9 p^>3MU# 
Jk y^D^ "y)Vt! )V#-)\,mt£ E (D C 3 _ 8 v ^ P T)l*)V- tDl#ZL)lM 

&a , 

(xxviii) T^)-)V-ts)^-)Vm ^>V1 )VmiS.ii(DC 6 _ 14 7 

(xxix) *;UA ; E'f^S, 

(xxx) ^tUl/^-f jum. 

(xxxi) ^/-Sfctty-yj^Ju-^^nqB-f^s (.#l;U£, *?;k#;un 
^<;k i^;k#;k>\*qE-r;k ztu\DVij)vn^ -J^htiivn^ )V. 

(xxxii) T)V3r)lX)Vfr-)V& *3\>k*;Usfc:i;k X^jUTJk* 

— ype;kx;u^-;i/S^<h*©c 1 _ 5 7;k+;ux;k^-;^cj:<i:) , 

(xxxiii) v^o7;k^;kx;k^-;us (^j^.^ o^>^;ux;k^-;k 
is p^^vJi/X;i/*-;us^i*©c 3 _ 8 v^D7;u4 i ;ux;k^x;u^ < fc*) , 

(xxxiv) /u-ji'Xj^-M (^Jx.(f7xx;kx;k^-;k 
7fc-;i/Sfe<h*<DC 6 _ 14 7'j-;kx;k^-;i/S^«t*) . 

(xxxv) 7 "7 )V^r)V7,)V^-)im (9iX\*1>i?)V7*)V-&~ C 7 _ x 

5 77;i/^;kxj!/^-;us^^) .- 

20 (xxxvi) KlftSnT^Tfei^SS^ttefiOlKSftlRS^if^ffl^ens. 

5 s w: 6 m (Dizmmm mmm & z> ^ iz^mm <d 5 * it a 6 & co 
tfo'j;k **+h/u;k <vm';ijjK ^7\/u;k ^vwj;k 

-f^/lUk h!^*/UJk 1. 2, 3 -myT^JJk 1.2.4-:*=^ 
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v7;./U;k 1, 3, 4 vTVUJk 7 51f-;k 1,2, 3-f7y7 
7'j;k 1.2,4-f7v77U^, 1, 3, 4-^7v7\/'JJk 1,2.3- 

hU77u;k l. 2, 4- hU7Vu;k xh^yu;^ t?Uv;k fu^y 

5 ±12© r 5 6 M<2#^t$MS5?s§!gj £ UTfi. MXit^u u v~;k 
f h7t h'o7'JJk rh7b K p^x- ;k tf ^ 'J ->*;k x h ^ t K □ h!? 
n;k t;k^u-;k fttJ^'J-Jk btis. 

15 



20 L 5® Of?£L<telft^L2{S) ggT&D, g^*^ 2 <&EU:T<&5ii-& 
fcLfc rg^S2:WLT^Tt)J;^7;k+;k«J <h LTtt, ffi$Z<DAm&£ZS 

Bmx-Kistiz mmmstztemmm &GLx^xh&^w&mtixt&m 



o 




WO 00/17162 



PCT/JP99/05103 



21 

09* tf, 7x-Jk ±7^)1, 7>MJJk 7x^>hU;i/7S£©^^6'v 

0^$: 6 ~ i o or >j -;t/Saw^ti5. 

tf, (i) 7y%. i&mfciin/Wtfym?. (ii) ;*^;k x^;k MJ7 

io ;i/^n^5 1 ;i/S^<h*<DAo^r>-fk$nT^Tt)=t^c 1 _ 4 7;i/+;us, 

(iii) * JLb*ismteZ<DC l _ 4 7)\sZi3ri/m£z}itf&tf<htl2) 0 
R^S^tlS T7v;i/Sj tLTK, 0U;U£, - (C = 0) -R 6 , -S 
0,-R 6 , -SO-R 6 , - (C = 0) N R 6 R", - (C=0) O-R 6 , - 
(C=S) O-R 6 . - (C = S) NR 6 R", - (P=0) (OR 6 ) 2 , - (P 
15 =0) (OR 6 ) (OR 27 ) (R 6 \Z&mj%=?£fzfomWk2nT^Tb£^j% 

*~>g£^u R v te7kmmT3.tzte&M7)\'*)im m*.^ xiP 

^;k o^k ^^v)i/^i*(Dc 1 _ 6 7;p^;i/*^<i:\ ittcpWk xf;k 
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R'xmznz r«ifts'nT^T<bJ:t>75/£j © rg&gj tot© rg 

^tix^xh^mt^mmi ttx^mx^ ±ie©R i T«£ns rg 
& £ tix v^t t) ck umtTkm&i t l xmm t ft t> © £ t> ©& # 

R'xmztiz rg»$ttT^Tt><fcv>7 5/3£j © rg&gj £LT© rg 
«snT^Tfej:nts'n+'>ij tLx\$. mx\z, (i) tHn^i, 

(ii) C.^T^ + i/I (0y*J£. ^ h^y. xh*->, yn#^-> x <y 
ya^y, ^h^y, t -zrv*lsWz£) . (iii) C 6 _ 14 7U-JI^* 

1 — 6 

■-;^+->Sftf) (v) c 6 . M 7U-;p-*^-;i,t=iFyS (mx 

R 6 Tig£n5 rgJfc£nTtr>Tfc«fctr>7 5 /£j © rg&gj <hLT© ry 
->;USJ tLTH. 0*JxJi, - (C = 0) -R 28 , -S0 2 -R 28 , -SO- 
R 28 , - (C = 0) N R 2 8 R 2 9 , - (C = 0) O-R 28 , - (C = S) O- 
R 28 , - (C = S) N R 2 8 R 2 9 , (R 2s te7kmmir£tzteW.&m$:GLX\,* 

*?")V, -fu\Z)v t iv7u ]£)),, -ryy^, sec -7^ 

;h tert-y^;u, ^>^;u, a*;wp&£©c ^^wi/g&t*, 

x^;k ^pw, -f V7 , Ptf;^^©c 1 _ 3 7Ji'+;i'S^^w^L 

R 6 T^£tt$ rg^$nT^Tt>i:U7SySj © rg&gj £LT© rg 
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" r c 6 _ 14 7'j-;k^->sj , x _ 6 7)v*c)v-t})\,-$-)\,**z/m\ & 
r c 6 _ l4 7»j-;u-*;i/^-j^^s/Sj tt^e^gaoR'-eacsns 

10 ICR^R^t^iiftotl^S;! (flIAfcf, SSRKTO^fcK 
MW.=f-> ^^.W.Tfs.E<D^ : ruW. : f-^: 1 &^ L 3fil"^5/uT^T : & e k&* 5 

15 «*.«. ssssflwrrsiic? ors^f) tit. ^jsc^e^icbsic^ 

x-;k trnu;k ttu-vv.fr* -ivttu-vnh. ^7VUJk -rv^7 
r/u;k <5^/'j;k t°^yjjk i. 2, 3 -^-tts^viuk 1.2, 
4-^-^itv7yu;k i, 3. 4 -t*ti?77'j;k 7^if-;k 1,2, 

3-^7v7l/U;k 1, 2, 4-f7y7yjJk 1 , 3. 4 -^7 y*77'J;W 
25 1. 2. 3- MJ77U;k 1.2,4-hU7yjJk r^^/'JJk H'JyJk 

tf u - ;k t° u s s?-jk tf 7 v-;k h u 7 ^ - ;m§o afos fct> b 
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-fV^>77 7-Jk ^V^x-Jk -f >KU;P. -fVOK'JJk 1H- 

-f>^/u;k ^>x-r>yyu;k ^>y^u-i/u;k 1 . 2 -^>v-r 
y^-^itvu;k ^>v^7^u;k ^>vif?x;k 1. 2 -^>»/-r 
7Vu;k 1 H-^>\/M)7Vu;k */u;k -rv*yj;k -»yjz 
5 ;k *7-yjx;k *y+D-uzjk t7fijy-jk yux 

;k yr-U^-;k *Jl/A*yj;k a-#;ktfux;k i3-7j;k^ux;k r 

-*^#'Jn;k 7^Uv-;k 7x/WyZJk 7i;f7y-Jk 7i 
^-v-;k 7i;+W-Jk ¥7>hU-)l, 7xn'Jy-Jk 7it 
hnux;k -f>KU^-;k tfnn C 1 . 2 — Jb_3 f'J^y-jk tf^/n 
10 Cl,5-_a] tfUv^k <5^'/ (1.2-a.) tTU5?;k <5^!/C1.5 

-a,] tf y s;;k < 5 y V e-i , 2 - b.) tr »j ^v-;k < ^ yy c 1 , 2 - aj 

lf'J5 5?-;k l,2.4-hU7VP C4,3-a_] tf'JvMk 1,2.4-h 
U7V/P C4,3-b.3 tf'J^-J^) t££<D8~l 2fk<Dttim&mm 

15 mtm&L tzmmm * & «mib l & 5 & ^ l 6 a® &$KiMt£iK*ii!£® 

^■fe^— ;k ^x^-;k eo'Jv~;k f>7tFD7UJk fh7th* 
n^i~;k tT^U5?;k fh7tHnl!7-A. ^Jk^'Jxvk ^tf^EJk* 
20 ux;k hr^^v-;i/^©3~8* (^Kti5~6I) ©fiSft&S^tt^ 

25 S (Ytt±E£Hia««:3ST> SfcttSC 
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5 ten, mmmz j £ft j etim-iztcimtiiiT^Th&<, 1-~3.fi' 
7 t s)\'m£tz\$w&2nx^xh^mmmm**to ) j ®R 2 t^ns 

15 *Lfcfc©£ra«©fc©&£*«*tfe>n5. 

m&isnx^xh£^&mm&i tim ±i2©R i t?^$ns 
rg&£ nx t> «t ^mmmmi t l xmm l & t> © t mmo 
20 tfsn*. 

- (c=o> -r 6 (R 6 fem&t®mm**t) stzitsR 2 (R 2 immt 

25 fct. 
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(a) *^;k x?Mk :/ntfjk -fy^otf;k y^;k -f y^;k sec- 

(b) Any^snftC^.y^JH (08* tf, ^op^^;k v7JM-p 
*3\>k M)£nn*^;k h'J7Mo^?Jk 2-:/nnEX^;k 2, 2, 
2-h'J7Mnx?Jk /t-^ktnx^Mk 3, 3, 3-h'J7^tn^ 
□ tr;k A-7;k^-o^;us^t*) , 

(c) Tsya-pmsnfcc,.,.?^! cai*.^ 75y^f;k 2-7 

(d) - stuj; - c ,.,7;W75 / i-eiftstitc ^.j^h 

^W5/^?;k v^^;kT5 j *5=-;k 2-/^-;k7S/x 
^;k 2-> 5 ^5 1 ;kT$yx5 L ;u»^i*) , 

;k ^j^^+yi^nsa . 

(0 c^^^n^v-^jk^x^STfg^^nfeCj.^^^us 

;* h*v#;ktfx;i,x?Mk xh*^#;k^-;kx^jk t-7"h^->*M- 

(g) t K d ^ vStIi$ nfc C , . 6 7 JI/^^S mx\i. b:KP*$/*3\>k 

(h) c 6 _ I4 7U-jpST»«*nfcc 1 _ 6 7;P4 i ;u3i (WAtf, ^>v;k% 
£) , 

?;k ^h+yifMi*) , 

(j) C7. ls 77;^ju^vST?*jft$nfcc 1 _ 6 7;i'^jus ^ 

R'fcl/TSSfcflFSl^tt. (1) (2) ®C , _ 6 7;kn*->- 
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tt©C 6 _ 14 7U-JUS (#l:7x^Ma -ClI^nTliTt)j;^C 1 . s 7 

;Mr;i/g£fc& (3) - (c = o) -R 6a (R 6a «c,_ 6 7;u+^S (1#(c^^ 



0 




(Y)q 2 



-e ^ £ n s s t # s l ^ m t l t & \f z n s „ 

NR 3 - (R 3 te7k5SiJirp, mm^^T^Tfeck^M^TK^SS^^Tv;^ 
(i) C 1 _ 3 7;l^l/>S (0tj*j£, -ch,-, -ch,ch,-, -ch,c 

H 2 CH,-, -CH(CH 3 )-CH,-fta. 
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(ii) C 2 _ 3 7)15-~U>& (WAtf. -CH=CH-, -ch = ch-ch 

(iii) C 2 _,7;p+-U>* (flIAtf, 



5 fcafjWB^sn*. 

fcfcTfc, C^jT^U^* (fclAtf. -CH r , -CH 2 CH 2 -, - 
CH 2 CH 2 CH 2 -£fctt-CH(CH 3 )-CH 2 -fc£) #*Hffl£*l-2>. »S 

L<ii-cH 2 -*nnffl$n*. 

.x'T&sns rfliifts*#LT^T ! b«fc^2fliioc 1 _ I jgj»^fl:**Sj 
10 <d rg&Sj £Ut«. irER^^sn* rg&g^LTi^Tfc 



izmzx* **vs. ^^vs&^&tf ens. 
x l -e^£ti5 r-NR 3 -j <d tr 3 j TS^ns rmftsnTWbJ:^ 

20 *Hg<DM&S<hLT©, £ 



— C=C— CH 2 
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0 




(Y)q. 



x'rasns t-nr 3 -j <d rR 3 j i?s$ns rr^^Sj ttttt, 

5 ifllER ^iSEc? tt5 rTiPjUSj £EJ8© Stl*. 

iK rM^$tiT^Tt>cb^^^i/>«j © rg&aj tim x 
1 $ rg&s L t %> j; ^ 2 fa© c ,>,JfilfF»lftfl:**»j o re 

rx 2 j tz-c^T 

£j*T) , -0-£&«- S (O) p- <p«(K l$fctt2*w"T) 

15 x 2 T^£n5 rmftsnwTt)«fc^20oc I _jfiite*^fl:7lc*Sj tbx 
x 2 ti$n5 r-NR 4 -j <d tr 4 j -e«n* resi$nT^Tt>«fc^ 

20 jBHfczK*£j £TO©t>0'fc£jG«*tf5n<5. 

x z T*mznz> t-nr 4 -j (D tr 4 j ti^ns rrs^Sj tim 

buEr 1 T^sns rjy;nj £E«© en*. 
x 2 <htT«, t#t-o-^ff$u<ffiVie»n*. 

ryj (cq^t 
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D ^->s, M^^nT^T^ct^ra /i, sr 5 (r 5 htk^t, 

So 

Ytisns rsR 5 j © r r 5 j tit© r«jfc$ftT^Tfc«k^fc*58 

tmm<Db<DtiLatf$>ii ens «au suiER'T^ns rg^^tix^x 
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15 



20 



31 



£ E«© £1fi$> \f 6 ns o 

Tit. mx\t. 

(a) /^;k x^;k ^Dt^Jk -f y^otrjk T^k <y^;k sec- 

(b) Any>fc£nfcC,_ 6 7;M- i ;l'S ^nD^m.y7Mn 
*^;k hU^nn^Jk MJ7MD^fJk 2, 2, 
2-h'J7J!/tOXf;k /t-7Mox?il/ > 3, 3, 3-FU7MD7' 

(c) TS/STfMiftSnfcC^^Mr^S (tfllxJi, TS/pt^k 2-7 

(d) ty-sfcii^-c,., 7;u^;k7 ^ / STg^^nfe c , _ 6 7>v*)v& 
<0H*ii, *^;k7 = j *^;k v^^;k75 / *-?;k 2-^^;krs/x 
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(0 c 1 _ 6 7;i/3+v-*;^-ji / ST?it*$nfcc l _ 6 7;wus 
5 * h^v#jktfx;kx^;k ih^y*j^-jnfj^ t--/b^>£;k^x 
;k*?-;p*fc£) , 

10 E) . 

^;k ^ h*ylf;^<!:) , Sfctt 

(j) C^.Jy^W + yiTI^ftfcC^^TJ^JH («^«. ^ 

20 mxu. mmR'-cmznz r«jfc£hT^Tf>«k^75 /gj £i^*i©fc© 

Y©$F£Ll>0lJ<hLT©±fB rsR 12 j © TR^j iLT© rg&£ft T 

25 Y-msns tsr 12 j (7) rR 1 2 j thx<D r7->;i/Sj ibxtt a* 
YT*£ti3 rsR 12 j © r r 1 2 j itx® rs&^nwc 
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3Mk x^k -/Pt^k -fy^ntMk 7^;k < yy>;k sec-y^jv, 

tert-7*5F;i/&<!f) , t K P* v*-CB&£*i*:C , _ 6 7;k*;i/S («*tf, 

,.,7;^j^ tf. ^vJk^v/^k ;* b*s>^;kS&i:) , 

Tmj i:o^T 

n 1 fc.^ L 3 ©SScfc^r. 

q 1 ttl&^L2n + 4®8tS[?fc*L, q ,« b 2 n + 3 ScU 
q ,£>ft]fi2 n + 4 
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(r ' aifi l r 11 1« ftfnH-s ttts&o t, mm^nx^T 

(a) *^;k x-^k 7nt:jw -r v7ne;k 7^;k <y^;k sec- 

75Mk tert-7*?\>Ufc 1 6 oa««Sfctt«'tt«©7JU4 1 ^ 

(b) Any>ftsnfcC 1 .,7J^a6 WX\*. ^ na^^;u, ityfrtu 

Hj^cm.*^;k hU7;k^-p^^jk 2-7n ; &x3Mk 2, 2, 
2 - h u 7;k^-Dx^;k /\°-7;k^-Dx^;k 3, 3. 3-HJ7;k*n7 
□ tf;k /t-7Jl.tD^n/ e i:f) , 
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(c) Tiys-eift^nfcc^jjwjn wz.i£* j y^;u, 2-7 

(d) * y - £ fcfct v - c , _ 6 7;m^7 5 y mrm&zntz c , _ 6 7;muus 

^fjV7$;^fjk y/W5/^?;k 2-y^;U7=yx 
2-->*^^7 5yx5 L ;pa£^f) , 

(e) ^tf^^STM&SnfcC^^Wk* ^Jkf4i/^f 

(f) c^jjki+y-jjj^-jntn^nfcc^jms (w^etf. 

y h*v:frJI^x;kx^;k Ih^y^J^rjktfJk l-^h + y*^ 

(g) t K n + yltli$ nfc C t _ 6 7 J^il/S kFo + y^fJk 

(h) c 6 _ 1<J 7U-^STggisnfcC 1 _ 6 7;i/^;i'» (fly*, a. ^>v;u& 
£) > 

(0 c 6 7;kn + ->iTii$ tifc c t . 6 7 ;k+;n (0>j;tfcE, yh^y 
f Jk y h*:yx^;i/&£) , 

(j) c 7 _ 15 7^;i/^;i/^^v»-c ! gm$nrcc 1 _ 6 7;p^;i/« ^ 

> v ;kt^y^fM<if) fc £ ifi & iff ib ft -5 . 

r'jec^lr 1 titans rg^$nxviTt)cb^75ysj tuxtt, 0* 
y^;k x^;k yoejk -fvyne;k <v7^;k 
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rfr&ua) s^tt^*y«*w»jf ens. 




t)«l:^7$/$lfc(j:SR ,! (R'^IEtHfc***?") -e3E£n5gt>$? 
(a) *^;k x^;k 7ne;k -fv7nfc:;k :/^;k -fvy^jk sec- 
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(b) AP^>fc$ti£C ,_ 6 7;k*;k* (#JAte\ ?pp;<^;k y7JWn 
*9Mk h u^pp^Wk HJ 7;ki-P*^;k 2-7^^x9^ 2, ,2, 

5 2 - h'J 7MDIfJK A 0 -7;k*-PX^Jk 3, 3, 3 - h U 7;|/:*P7' 
PtTJk A*-7;k^P7'5 1 ;k«73: < i:) , 

(c) 7*;mT?^&2titzc 1 _ f ,7)i>*)\>& 7 = y^^;k 2-7 

(d) -^fc^v-c^gT^^^kT^ys-rM^stifcc ,. 6 tj^jh 
10 (flifctf. *^;k7= y*^;k ^*^;k7 5 y *5P;k 2-^;u7^/x 

3^;k 2 -v^^;ut = yx^;kS^if) , 

;k , 

(f) c 1 _ 6 7;U3+j/-*;usj5-;i/»T«lft$nfcc ,.,7Kjh 
;k*^;k*&£) , 

(g) t h* o + y nfc C , . 6 7 J^;H WtLH. tFnty^fjK 
t Fp*^x^S&£) , 

(h) C 6 _ 14 7U~;U*T«ftStlfcC 1 _,7JI/*;U» (#J*J£, ^>>W& 
20 £) . 

(i) C 1 _ 6 7;i>3*5'*T«&Sft&C l _ e 7;i/*JU* (WAtf. 

3^k ^ b**/XT)M3L£) , iSfctt 

(j) c 7 _ 15 77;k+;k^+vSTfi^$nfec 1 _ 6 7;k^;kS (ttXtf, ^ 
>v;k**v^;k%£) ft*. 

25 R ,3 &^LR 25 Tg£tl£ rg^^tlT^Tfect^t KP^vSj £LTte, 
fll&tf* BulBR 5 T^$n§ rfift$*lT^Tt>«fc^75/gj (7) rB&£j 
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ens. 

5 R 13 &H LR !i t LtlCfftL < fi, . MW&O C t _ 6 7;i/*;U* (ft 

Afcf. *3\»k x^jk ;/ot!;k -rv^DkfJk 7?;k I'l/^Jk sec 
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[XXV] 



a (xx.v) Ta^nsft^sfcttfostt, a 



» [XXV I] Sfctt-tO*t«§f^L«H«t»|IB#S«jfi1-*. 

*s*Tttfl:&« [xxv i ] *fcji*cp«[i ^c^lta^ K 1 &hl 



0 




[XXVI] 
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MJtfA, ^££07;^ £R-fe$"*Afc£®-fe'>£ 

£A75h\ ^h'J^A^ h*vh\ ^HJ^AXh^vKft^^^^v-K, 
hU^^;U7=>, MJxf^75X v<V^Ptf^X^;i/75>^<i:07a 
>£u h°U^>7ic!f(7)^75>75:^ffl^bn^. 

□ *;i/A, y n n / ^ >&i* oa 7-t hx h i))\,ts.E<D 
-h'JJl/i. N, N-y7fWA7SH. N. N->7^7t h7$ FjS: 

S^iafiEttffllrJaSS-^-tOllSO^frfc.tOSJa:^**. - 2 OfcUL 2 0 Ot, 
15 SfSKttOfc^L 1 0 0tT*«. SfSWilft^l48^, $f£L<te 

#Sft&gtt+ra#£fil««LT{t#*!j [XXV] £fctt-£©J&£»itT*;i 
20 £rt*T?#-5. 

fc£©e&j*MIL /t7->^AI, »fc/l7$*"7A, /l7v^A«itS!A'U^A, 
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ns. s^naaM o . 5 & wl 4 8 p^i, *f s l < « 1 l i 6 b^it 

*S.RlStta«*£ETCff^:fcn5^fif3«l:01lPBET(3^:^L l O&E) 

at €m, mm, h i )y ji^-umm, **>7>)\/*>mt££<D-mwmmM, » 

;kk7^h\ N, N-vpWk7-fe h75 Kfc£©75 S^^I/yUUsfr* 

0*C, $F£L< fiOfc^L 1 0 0r-l?&5. ^NF^«5 7>fe^L2 J8F 
* L < 5 L 1 0 |f B 1f$5, 

a (xxvi) T?s*ti«^**fctt-€-©«itt. 8i*.tf, st 
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[XXVII] 



HO' 

s (xxvii) T*sn-5{k^«iSfctt*o*tt. *o*b:, it 



* r is « a * © # & ( z j; o $ n * # , & t « m m <o & m * * « in t pj 

a (XXVI II) T«Sn5ft^«*t(«©*ll, 5C 



0§?£ (G) tra«OK*S*J:^g^»©S«Cf*tT«jfi-rs^t^l?$ 




[XXVIII] 
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• fls^« [xxix] «, wzii*v>u£i&m<D7$stiLt&mftifi&h£.mKe> 



its® [xxx] ti. w^OTjKo^i;3A^Bl«cif*«ffl^6ns. 
(^»k) (i) ca^snssc 
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0 




R'S 



±sEiS (xxxi) •e&snsfc'&ttSfcte-to&fcL it 



0 





COOH 



[XXXII] 



$ n 5 it %m * £ ©& t a 
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• Wtll *rfc£1& [XXXI I] *£tt*0tt£ft£4& [II] 
■t-0*S±i20 (#£E) ffi«tI^fil©^rfttJ;0*#L-f5 K#*«igf5. 

c: (oxmvitmit h mm \zmn . 

^6nfc7Sy*Sfct4-€-OJt[SXlttl!Ett0^te«Atf, AfPU-'f^AX 
2 4 (5) 1 3 3 1 (1 9 8 6) , iy^—T)V ^r^X 
b U- 5 8 (5) 1 1 5 9 ( 1 9 9 3) JCi2«0^-CAny>CflHftLT 
ItS® [mi]tSif5Ct!jiTt«. 

*S^Ttt75y'*S^:«^-(7)^:i ; E;U^LT/\Dy>iEl^ViLl 00^ 
JU#&T. ffi«W^*H'J^ASt^0^7*/fl;ffl*l«:^Ll 0^E;k $f^L<tt 

«l$ffltt3 0#fct,>L2 4P*W, #£L<&3 0#fcHLl 

±aa^ (xxxin T«$n*fl:^ttsfctt^(Z)tttt» mm* a 



WO 00/17162 



PCT/JP99/OS103 



71 

X COOBz 
IH 

[XXXIII] 

* HJ- 6 (6) 1 2 4 9 (1 9 9 5)) OKifif* 2 . 

*3893©flsi&« (i) cfi^snsi 



0 




0 
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±§2<D (XXXV)'T?$$n3fc£»£:fctt*©lfitt, #JAtf> a 



(Ila) 

h*x>*;u* «>fc£) . ri/frttls (7-feK=lf->> *c>».Af;i^-* 

•J ^-7 A, ^-h'J^A, *UC7A*:£0«J:'5«:7JP*U^**6At*tLTSJ6 
*5iS"Pfi<k^«i[xxxvi] $fctt-toffii^ji/K:»ufl:^»[i i a] 

£ o nsfxJl/A*:<i:©Apy>^fl:*5)iS, 7-fe hzh U;USf©x h »J )Vm, 




'2b 
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s^tj-hj^a. fcMfcmtivoA. mm-rvwi*. mrnxwA, *m 

ISMtXXXVI] ^fctt^Jfil^HC^L lftV>L 1 0 
^Jk fr£ L< «l &V*L 5 ^ JUTS 3. ElSiB&liiKj- 5 Oft^L 2 0 Ot, 

fl 5 *i/<ii-2 0&nLi50 t:^fgHTff bns. Efci&iinfcfrfc^fcows, 

10 IStHJT?**. 

£fc, {b^* [XXXVI] its rtflEOt Ko^r^*3^«lftLfc5*at*«ktf6 Jl 

175 H, flIAtf (S) -4-hFD + ytDUy>-2-tX (R) -4 

-tHD^-/tfn'Jy>-2-t> » 

<'Jv>-2-t> (T^KUy^tt) fti'^maroSffi. WAtf'»-fc 
15 vT, 614 (1978) . fh^KD> 7-»*MJ- 3 (11) 14 

3 1 ( 1 9 9 2) fc£C«fcD«i6Lfc&0£fflV>5C:£# , r£*. 

(^feM) *«9j®<fc£«i (i) catsnsa 



[XXXVII] 



o 
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0 

1 



N 




[XXXV I 1 1] 



*fc. -hiznco^ [xxxvi i i] -c^snafb^fcSfctt-tottLtt. #j;t 



I 'KttU ggfncDt KD+>'#tU cm^MS^grt-s^tc 
±is©ft^#j[xxx i x] * 

15 y T**)tl> *r$.j])\, Vtlf-f- 75 3413(1953) ) (D^mzmC 




[XXXIX] 



Y [XXXX] 



WO 00A17162 



PCT/JP99/05103 



75 

s / w l , n e> ntt 7 * / & £ -> n ; j x z 5r;us§##: £&s#£T 
aft $ -a- 5 £ £ ic «k o mm? z> z. t £ -a . 

ek^HJ^A, &»#U£A&£07Jl'#U&*&HMS, ftlfc-feS"*Afc£ 
15 W-fe->^A^, TMRffc^MJtfA, #*{fc;&U *Afc£©7;U:&y&JSMc*ffc 

75 >&£<D75 >m, ti'J -✓>7St*©iStt7 5 >ft£**ffltr> 6*15. 

fcfammt*? /-;k x*y-;i/&£<£>7JHn-;Mi, v^-tfx 

fc£®ADy>fls^{fc7k*S» 7-fe h- h 'JMfCZ h LUU*g, N, N-v 
^^;P^;UA7= h\ N, N-^^7th75 h*&<h*<D7S v*? 1 

SL<tt0fc^L 1 5 om§. MIHttia:^L2 4P#WJ, ft£L<\t 
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(#J£N) 




[XXXXI] 

■(5$;*. R 26 «±iH5£ [I] ^ *B ra*8te*U R 30 .[i7 5 




[XXXXI I] 



5W7 S >ft [XXXXI] £ t fc. Mtc3J t LTtt**flS7^5 -2 A U Uts. 

^oKiSTttft^* [xxxxi i] i ^hcmlstcSijo. 5fcv> l 3 l 
< tto. l 1 ^HStJB-r 5. 
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20 (AW) . i/V—fJU 7**Jfi> Vij-Xx-r- 8 

1 4 7 5 (1 9 5 9) iZsZmo^mtmmzt Kn + ~>;U7S >Tt+yA 

m tfr£L<teiteuv2=Efr$:mm-r%o £tz*Kmi$mm<Dmmz<j:Kifc 

M^^7jc*^, MJ? A, il*$^U^A&£©7;i^l)&;Rj^&:&, ^ 

&£<275>m, £U v>&£<2^75>&£#m>£n5. ffli>5»«7 

7t HD7 7>^if©x-x;Hi. 7-fehxhij;u^£<Dxf>u;^, n, n 

-y^f^*M7$ h\ N, N-v^^;P7-fe h7 5 F&£©75 K^g, v 
&MtK ^^SP, *SHfc 7 ;U 5 x ^ A U 7 ^A& i: <Z)tR Hfl:£Ji£fl:^& 

is&mTtj&mtmmrzz 0 sjs&ft fchu ;pmtci^ £ i^fn?& s . 
[xxxxi]<hLfc. WTtmimmmt^mmi smittmytizmm^nx^^^ 

5-^ A'J^^ A7^^75WaiT^§.M^«±f5xhU J^t^^T^^o 
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5 ttlfcViL1.5 ; E;Hfc/fl"r<&. 

>fc£0at2tK7$>rt*ffiVsStt*.' 

* □ n *;•/ a, □ o * ^ >tz e<d)\ u 7.yikmk*mm&m ^ 6 n« . 

£««?Mtt3 0#&^L2 4Bm $?£L<«3 0#fcV>L 1 O^MT?**. 
±%Z<Dfc£%) [XXXXI I] tt» miSOfeO, *fcttfc|jttf, 55 



[XXXXIII] 



20 fc&ttOXttSs ( t-f-'^ySXhU- 5 9(1 

8) 5 4 1 4 (1 9 9 4) , AW 7>H /t>{ xtJ^ 





[XXXXIV] 
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5*ku- 6 1 5 (i 9 9 8) ) bL<fezti\zm-fz>-%m-emmLrcb 
7K>s, , mjs a. #u^a&£©7 

x^;P7 5X k°Uv>, tfn'J>, x^/-;U7S>, s;x*/-;P7$>\ 

10 HJX^/— ;i>7 5 >, yyi7D^^7$>$tttN, N' - $^>S?;l/X 

;Ht 7W>SI, 3A*SL ?x>&, U>=fK, >>:x*aL SfifA 

(flAtf, ^h'J^A. fc'JtfA, #JU>"*A. T^x^A&t'tfWl^U 
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7 5/£©ft«S£LTti, tt;LtfBifc££^LT&vrfc«kV*C 1 -.7;M 1 

;i/-7jjktfx;i, *;k^;k ;*3Mk*Jktfx;k x^jk*;kfc;ufc 

£) » 7x— ;i/*;psj?=;k c,-.7;WW-^-+*>*JUsi;i;;p (09*. tf, ^ 

*J£> ^>v;i/^-^v^;i/fc;i/^i:) , MJg^k 7*p^;kfc£#ffl^£ 

n§„.cnf.oiiSi:iTii ;\Dy>gf y^m. mm, 
^;i/#;k^x;k 7^)iti)Vtf=.)Vfc£) > xhpg&£#fflv>e>n, M&S 

7;WU (#JxJ£, *3\>k X^Jk n-^nlf;k i-yPfcfJk n-T^ 

;k tert-^;^£) , 7xx;k hu^;k ^ujpfcfiwa^na. z. 
nzowmmtLTit. Aay>Hf 7yss, &$. a»>* 

, c,_ 6 7;wu-7j;ktfx;i, *;k=Jk ^^;k^;u#xjk 

x^/k^;u#x;k 7?Jk*;ktfxjt/&£) . -hog^Mi^ii-, 
i©»ttli!!:UL3fiifln?»5. 

7;wu *^;k x?;k n-yntr;k i-7"Pt!;k n-^ 

E) , c,_ 6 7;u^;k^;k^x;i. (^a^. *;k5Jk ^^;i/*;k#x;k x 
3\^#;k^x;u&£) . 71^^-/*^^ (Wittf. ^>x**>>* 
;u#x;pfc£) , c 7 - 1 ,77WJi'-*;^-Ji' ^>vJki-^v* 
;k£x;p&£) . tr^x;k 77-JP, ->U JUfc£#ffl^£ti£. ^ne>©M 

c,_ 6 7;i/^;k 7xx;k c.,,77^. -hnsaMn^n, m 
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*%m<D4£Gto (i) £&r±*©£««nfcMMPiMf£jfl, ^iimmp- 
i zm&itm&Hrrz. 

#3EB©fc£* (I) £fcti^©i&te> 

io ©rt:£-tf (i) sfcfct-t©*^ W^idti («7itfv t^x, 5y K aat; 
-yi^hifta, Wife, ftttKft. MB. JffWfc. SSftlS«l« <*p 

15 

*5SW©™ ■ j&*ffl»3Btt, «38©««K:*i:t. ^fn, 21*. 

S!2!l©Siifc:§iLT, «A«H#*Efe§iffl«IiJ©#E&£S#BTg 

cjioTffiBrs^ sit*i:^iTo. 01-10 oa*%. 

25 U<tt0. 1-5011%, $5l:^L<S0. 5-2 OaaXgftT**. 
*3fi«©te£tt (I) *&tt-t©**WE©EHfi£UTffllr>*«£, ■€■© 

«. awitttaira^WKittgsnfcsffitt. (w*tf. 
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tc^DTmw <£jgau srasi, subw, mmn. 

io rszttfinzs. tg«ttfb^« (i) *fcttK^±tt*Ri«i^^©a[o«H 

ig©fi!6AA#C«PW{l«!4-r*«#, 1 B^fcOftMl kg&fcD (I 
) *£fi*©tt£l/tttO. 0 0 5~5 Omg, jfF^L<«^0. 05-10m 
g. S6fc»*L<tt«0. 2~4mg*l~3l3K:$MHJft#T#S. 

15 

20 TM$-frTfc«fcH. 

LC (Thin Layer Chromatography » &M#n'?h4fy7't—) t«tS«STFt. 
fxfcttfc. TLCfcHICfcHTtt, TLCyi/-htbT^;i/^ (Merck) trJS© 

6 0F 254 -fcfflufc. ttfflCttuvttffls**^tty> ; &'jy7 s >Kt:«t 

)W$M<DzsVijy)),6 0 (7 0-2 30^r/a) fcflJUfc. #JRTLC:/l/ 
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©afAtLTfi. YMC Pack ODS SH-343-5&S WlYMCPack ODS S-363 1-15 ( 

NMR (Mm.%#m) Z<>7 h)WZJV)7> Gemini-200gU^ hP*-*- 
5 CH-NMR: 200MHz ) & Z>U\$7 )Vtl — DPX-300MX 1 2 h P j* — # - ('H- 
NMR:300MHz) Zm^TWfeLtc, ftUWmt LTf h 7*^)l>>7 >£JBK £ 

CDC 1 3 : M#PP*JUA, DMSO-d 6 : ly^fJUJW+y K, Hz : 
J\)Vy, J : #y7°'J>^f£. m : ^)Vf--fVv K q : h, t: 

10 HJTVyh, d : ^7>y K s :y>^l/yF, br::/Q— K. d d : ^ 
ZffrfZfVvV, dq ^yMW^K 

HJIflli 3-*;i/#:/h- i -(4-7xy^v^>->*;i/)tfPUs?>-2, 5 

4-7x;4 : x^>y;V7$ >^&0. 50g (2. 1 uno 1 ) £ £ o □ -fc)V A 50m 1 Icjg 

o.38g(2.6minoi)s:jn^, 5 mfm*wmmLtz. b)^>*mmw:> nmm\z 

20 -l-(4-7x/^x^>v;i;)lfPiJ> ? >-2, 5-->^>0.21g(iR^32!i;)^ 
'H-NMR (200MHz, CDC1 3 ) 

6 :7. 40-6. 90(9H.m), 4. 70 (1H, d, J=14. 0Hz), 4. 58 (m d. J=14. 0Hz), 
3. 95-3. 86(1R m). 3. 17(1H, dd, J=18. 6. 9. 0Hz). 
25 2. 570E dd. J=18. 6, 4. 2Hz). 2. 56GH, d, J=4. 6Hz) 

H^J2 3-^)^*- l-(4-7x/^'>^>v;WfcfP'Jv>-2, 5 
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(1) . 4 - 7i/^v^>yJl,75 >5. 90g(29. 6mmolh MtKt V{ 

2. 94g(30raol)fe»K50mlfc:**L. 130 < Clr-BfeffitLfco & 

«&HLT4-7x/*5/^>>WTl/>r5 K2. 60g (JK*32» LT 

5 

'H-NMR (200MHz, CDC1 3 ) 

<5 :7. 40-6. 90 (9ft a). 6. 71 (2R s), 4. 65(2ft s) 

(2) 4-7xy*^>^;PT K0. 10g(0. 36mmol)$X^y-JH0ml 
fc*A?U 3L^)V*)lj] 7?>Q. 040g(0. 43mmol) &taATMT4l$|10JI#Ufc 

10 o SfiK&^ "J 5 DT h ^ 5 7 ^ -fcftl, y*D 

'H-NMR (200MHz, CDC1 3 ) 

<5 :7. 40-6. 90 Oft a). 4. 68 (lft d. J=14. 0Hz), 4. 60(lft d, J=14. 0Hz), 
15 3. 75(lftdd. J=9.0, 3. 7Hz),3. 15(lftdd, J=18.0.9. 0Hz). 

2. 95-2. 65 (2ft ■). 2. 54(lft dd. J=18. 0, 3. 7Hz). 1. 29(3H, t, J=7. 4Hz) 

$mM3 3 -[2 -(ih^y^^fcjWlfMt]- 1 -(4-7x;+-> 

^JS01J2 tR*O^Sl:J;D v 4-7i;^>"<>y^7l/<5 p 
20 0. 10g(0. 36mmoI), 3 -^^T'hT'o fc^^SX^M 06g(0. 43mmol)^6ift# 
C 3 - [ 2 - (I h+v'AJW-JW t] - 1 -(4-7x^->w;w 

eo»JS?>-2, 5-5?*>0. 14g(JR^95SI!)^ilfe«t(<hLT#fc. 
'H-NMR (200MHz. CDC 1 3 ) 

<5 :7. 40-6. 90 Oft m). 4. 68 (lft d, J=14. 0Hz), 4. 60 (lft d, J=14. 0Hz), 4. 16 
25 (2ft q, 1=1. 1Hz), 3. 80 (lft dd. J=10. 0, 3. 8Hz), 3. 26-2. 94 (3ft m), 2. 68 
(2ft t, J=6. 0Hz), 2. 51 (1ft dd, J=18. 0. 4. 0Hz). 1. 26(3ft t, J=7. 2Hz) 
W&toA 3 -^>yj^t-l - (4-7i;+y^>yJW IfD ij y> - 2, 5 
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0. 28g(l. Ommol) fO-yjl^frfi-fpyO. 12g(l. Ommol)^^ 3 -lyVjl&Hr- 
1 - (4-7x/ + y^>yjW tf □ U V>- 2 , 5 - z?*>0. 42g*SKJt««fc 
5 &&ifttf4&£LT#fc. 
'H-NMR(300MHz, CDC 1 3 ) 

6 :7. 39-7. 25 (9H. m), 7. 10 (1H. m), 7. 02-6. 91 (4H, m), 
4. 66(1H. d, J=14. IHz), 4. 60 (IE d, J=14. 1Hz), 
4. 20(1E d, J=13. 5Hz). 3. 84(1H. d. J=13. 5Hz), 
10 3. 51 (IE dd, J=9. 2. 3. 8Hz), 2. 97 (IE dd, J=18. 8. 9. 2Hz), 
2.4K1H, dd, J=18.8. 3. 8Hz) 

HiS0j|5 3-7tf;i/ft-l-(4-7x;^>yjW^n'Jy>-2, 5 
-i?*> 

S-T-t^)l*)]sti7hn/\-!7Mte7km.00g(5. 70nunol, TfrFV y^ttM) £ 
15 ra30nl£ft#U 4-7x;^y^>y^7S>lSIIl. 20g(5. 70mmol) £ h U 
X.^)V7^>l%u\ (5.70mmol)SlB7L, 100*0*1? 1 4 fip|BHBI«yjH^Lfc. Kfcm 

GXEETumm l . & ~> u # 7A*nTh^-7w---?3 rams l 

^>(20:80)) , BWtTSH»S«ffiTT?»«bT3-7-fe^5 t -4--l-( 
20 4-7xy^v^>vJWtfoU> ? >-2, 5-^>0.80g(J|^0X)£Jt&« 

'H-NMR (300MHz, CDC1 3 ) 

5:7. 37 (2H, d, J=8. 5Hz). 7. 32 (2H, d, J=7. 6Hz). 7. 11 (IE t. J=7. 6Hz). 
7. 00(2E d. J=8. 5Hz), 6. 94 (2E d. J=8. 5Hz), 4. 72(1E d. J=14. 1Hz), 
25 4. 65 C1H. d. J=14. 1Hz). 4. 23 (IE dd. J=9. 6, 5. 6Hz). 

3. 25(1E dd, J=18. 5. 9. 6Hz). 2. 72 (IE dd, J=18. 5, 5. 6Hz). 
2. 39(3Es) 
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3 -s<>*M}l?-*- 1 - (4-7x;^y^»» M □ 'J v>- 2 

1. 00g(3. 60mmol) £^*5fcJMMfcO. 50g(3. 60mol)d*5 3 V-T;U^^— 1 - 
5 (4-7xy+^>v;i/)tfPU> ? >-2, 5-S>**>0. 87g(W58X)SSfi*& 

• 'H-NMR (300MHz, CDC 1 3 ) 
<5 : 7. 91 (2H. d. J=7. 4Hz) , 7. 62 (IE dd, J =7. 6, 7. 6Hz) , 
7. 47 (2H, dd. J=7. 7, 7. 6Hz) , 7. 41 (2E d. J=8. 5Hz) , 
10 7. 33 (2H, dd. J=7. 7. 7. 6Hz) . 7. 1 1 (1H. dd. J=7. 6. 7. 4Hz) . 

7. 01 (2H. d, J=8. 5Hz), 6. 95 (2H. d. J=8. 5Hz), 4. 78 (IE d. J=14. 1Hz), 

4. 70(1E d, J=14. 1Hz). 4. 41 (IE dd, J=9. 5. 5. 5Hz). 

3. 34 (IE dd. J=18. 5, 9. 5Hz), 2. 84 (IE dd. J=18. 5, 5. 5Hz) 

&K097 Z-7tt)Vtt-4-*?-)V-l -(4-7xy^'>^>5?JWtfn 
15 Uv^-2, 5-iS*> 

(1) 2-T^y-3->:^;UC«<^3.00g (->^a«, 20.4mol) £2. 5NJI 
fc**Btl63ilt:*#&, -lOrt^U Hft:*«J^A7.28g (61..2raol) £Jnx. 
. jWb^SIffllT- h U ^A3. 52g(51. Ommol) £1. 5l5IIW*TSSinU $ 6 

20 , «Nc«a^-hu^A*c<eRUfc. wKeaax^y-;nooBi{cjgj!¥L, mmt 

fr> , J*y;P*7Ai?07h^7^-l:#U : Silf^ (95:5) 

Tjgffi, m&LT2-?U*:- 3 -^WHlfcKIfc^X^JM. 53gQK*83X)&fe 

25 ««JtLTifc 0 
'H-NMR (300MHz. CDC1 3 ) 

6 :4. 44 (IE d. J=9. 4Hz). 4. 23 (2E n). 4. 16(2E q. J=7. 2Hz). 
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3. 12(1H, dq, J=9. 4. 1 2Hz), 1. 40(3H, d, J=7. 2Hz). 1. 29(3R t. 1=7. 2Hz), 

1. 25 (3H, t. J=7. 2Hz) 

(2) 3 - *^)lZ\Z<Mi?X.^M. 27g(8. 49mmol) ^X^ /-^ 
110ml£?gfi?U ^St&^U^Al. 45g(12. 7mmol) £inx.. 

> $e>{C^«^*U^A0.49g (4. 25jnmol) £in;L, WZT-mffl&WLtc. K 

>7 ATS*! L£. . a«l^-> U ft?)),* 7^P7h -fctfU A*U"> 

: »Bfcl^;P (90:10-80:20) TigffiU WmM\^X2 -7-t^)l^*- 3 
^:!K|ylfJH. 80g(^80X) LT#fc a 
'H-NMR (300MHz. CDC1 3 ) 

6 :4. 56 OR d. J=5. 7Hz). 4. 17(4H.m), 3. 240H, dq, J=5. 7, 7. 2Hz). 

2. 39(3H, s), 1. 26(3H, t, J=7. 2Hz), 1. 26(3H, d, J=7. 2Hz). 
1. 26C3H. t, J=7. 2Hz) . , 

(3) 2 -rtthtt- 3 -^^^{KBI^X^H. 80g(6. 86mmol)£&& 
20.0ml, mW&lQ.M\\zmm\s. lOOrTl. 5P#F B 1jg^Lfc. s^^aa^ 

'H-NMR (300MHz, DMS0-d 6 ) 

5 :3. 42 (1H. m), 3. 13UH, m). 2. 71 (1H, m). 1. 15 (3H, d. J=7. 2Hz) 

(4) 2 -*;i/#7°h- 3 -^^>C«<mo. 950g(5. 79mmol) £&7kK^ 
15.0ml«fi?L, 100*CT?l^m^bfc. £&&£i§*8&, MPX>£;&D;Uiia& 
S£©U 3 -7-fe^;i/5 1 ^-4-^5 1 ^il7K^fi<mO. 963g(W88S;)$4SM^ 

'H-NMR (300MHz, CDC1 3 ) 

5 :3. 93 (1H. d. J=8. 3Hz). 3. 17(lH.m). 2. 44 (3H, s), 1. 49 (3H, d, J=7. 2Hz) 

(5) 3-7-fe^;^^--4-/^;i/^7K^tt<K0. 930g (4. 94mmol) S:V>7 
nD**>25.0mnci£#Mg, 4 - 7 x / +^ >i?)V7 5 >&B&1&1. 16g 
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(4. 94npol) . hUX J 3 L JI/7^>l. 03ml (7. 41mmol) SilDx.^fiT? 2 l$rf9JK$& 
£*iKS«ffi<SHLfc. 3$3#l&&*g1&15. 0ol(;:&ft&. h 'J <7A1. OOg 

£lQAl00t;T!2O$Nl#L&. jg««c«W»ft. »»x^j|,K:«tf U ggfn^: 

h^77^-l;#U ^*U-> : (75:25) TfM, m%SU 3- 

7-fc* t JI^*-4-*3\H>- 1 -(4-7i;^>yJW t!niJv>-2, 5 
-y*>0. 491g(JRSfS27X) S»SfiiSMKtt£LT#fc. 
'H-NMR (300MHz. CDC 1 3 ) 

<5 :7. 35 (4R m). 7. 11 (1H. m). 7. 00 (2H. id). 6. 94(21 d. J=8. 7Hz). 
4. 72 (1H. d, J=14. 1Hz). 4. 63 (1H. d, J=14. 1Hz). 3. 85(1H. d. J=6. 4Hz). 

2. 85 (1ft m). 2. 40 (3H, s). 1. 40(3H. d, J=7. 2Hz) 

^tUmS 3-/M7"h-4-/^- l-(4-7iy^>y*JWtPiJ 
-✓>-2, 5 ->>:*> 

M 7 Ti^nfc 3 - t - 4 - ^f^- 1 - (4-7x7 

>5?;W - hfD 'J v>- 2 , 5 - z/*>0. 360g(0. 974mmol) OmK WSSt 

10. 0BlJC»#ft, 100 , CT30»«j^Lfc. SJSttK: MUx>&iDA»BW£@Lfc& 
, y'JWA^A^DTh^y-f-lCfifU : iffl6x?;P (80:20 

) .fllft&BU 3 -*;p;fr"7>-4-;Wl/- l-(4-7i^y^> 

9 J)V) - to U - 2 , 5 -^>0. 208gOK¥65X) &#Sfttttt«t LT#fc. 
'H-NMR (300MHz. CDC 1 s ) 

<5 :7. 33(4H. m). 7. 11 (11 m). 7. 00(2H. m). 6. 93(2H. d. J=8. 3Hz). 
4. 67 (IE d. J=13. 9Hz). 4. 61 (1H. d. J=13. 9Hz). 

3. 48 (IE dd. J =5. 3. 5. 3Hz), 2. 67 (1H. dq. J=5. 3, 7. 2Hz). 
2. 44 (IE d. J=5. 3Hz). 1. 41 (3E d. J =7. 2Hz) 

%mm% 3-th*n^v-4-[2-(^h^v^;i/fc^)x5 L ;i/^^]-i- 

(4-7x/*~>^>>?Jl/) t°n'Jv>-2, 5-v*> 

(1) xX^X7^^->^«<miO. Og (75.7mmoI. 3flj£«Iig&®l) £x*/ 
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-Mmuzmmwi. igM2.oomi£;onx.. mmnammwiLtzo Kfom&mmm 

o 

5 'H-NMR (300MHz. CDC l 3 ) 

a :4. 27 (4H, q, J=7. 2Hz), 3. 70 (2E s). 1. 31 (6H. t, J=7. 2Hz) 

(2) se>nfc^x^;uxxT-;Wlc4.oog(2i.30BBoi)*x^y--;u200iifcg* 

& lN*«ft:J- h 'J £A**Jft21. 30ml (21. 30mmol) £jJHx., ££T2l$|HH*#L;fc: 
o SW#!S*&ln*., lN&KTpH 2. 0(OHfi&, MX3P;UT? 

io 5@iailfc 0 »Kx^;WH«fift£^Tifc#«L &*filfflW- h »J 2ATf$£« 
. «8ftli/Ti^-/w Kn^>->-x-x^vc:«<mi.92g(iR^56a;) . 

'H-NMR (300MHz. CDC 1 3 ) 

<5 :4. 32C2H, m). 3. 80(lft d, J=4. 5Hz). 3. 76 0H. d, J=4. 9Hz). 1. 33(3H, t. J=7. 2Hz) 
15 (3) X3MU-/Vf KDf>-v7-X^yrtt<il0. 679g(4. 24mmol) £N 
, N->^fJl/*JI/A75 H20.0nltiS»». 4-7iy*M>y^75> 
0. 845g (4. 24mmol) , i/7 J 0^ylf;W. 634ml (4. 24mmol) , MJx^;i/7 
S >0. 591ml (4. 24mmol) Sin*., M"Tf2l$IBMl#Lfc. £^%$ftie%. »Kx 

20 SS*5lE*^-hU^AT«jiLfc. My'JAWW^A^OTh^? 

. -f-CftU '\*1t> : WOL±^)V (70:30) T^tii, ftfB&SU IfJ^yX 

-3-(4-7i/^r •> ^ >y i^^At'T JW - 2 -^y7>-*M+yl/ 

- M. 870g(JK*60» $*feifttt!gj<h LTttfc,, 

'H-NMR (300MHz. CDC 1 3 ) 
25 6:7. 34 (2H. m). 7. 25 (2H, d. J=8. 5Hz), 7. 11 (IB. i). 6. 98 (4H. m). 

6. 77 (1H, m). 4. 45 OH. dd, J=14. 7. 6. 4Hz). 4. 35 (1H. dd. J=14. 7. 5. 7Hz). 

4. 16(2E q. J=7. 2Hz). 3. 74 (1ft d. J=4. 9Hz). 3. 72(11 d, J =4. 9Hz), 
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1. 25C3H. t. J=7. 2Hz> 

(4) x^u-->x- 3-(4--7x/4 i ->^>> 7 JU^;m ; &-r;w-2 -tt 

->^>-*;U#^5>I/-hO. 770g(2. 26nmol)*^^/— ;U30.0mlt*jSlffe, IN* 
Kft^-hU^AzK«tt2.49inl(2.49«»ol)SlPx., £ST2 B#|H!ft#Lfc. E£* 
£pH 2.0fcWg&. »8Lffl«x?-;H£j!ni*., ffiftfttt*T«fe»Lfc. St* 

A^-f -2-t+y7>*;^ >$0. 650g («J|S92» * <h b T#fc. 
'H-NMR (300MHz, DMS0-d 6 ) 

6 :8. 54 (1H. m). 7. 38 (2H. m). 7. 27 (2R d. J=8. 3Hz). 7. 13 (1H. m). 
6. 98(2tt m).6. 94 (2H. d. J=8. 3Hz).4. 29(lRdd. J=15. 1,6. 4Hz). 
4. 23 (1H. dd, 1=15. 1. 5. 7Hz), 3. 79 (1H, d, J =4. 9Hz), 3. 76 (IE d, J =4. 9Hz) 

(5) ->X-3- (4-7iy+-M>yWA ,; E-fJW -2-^i>^> 
#JM?>B6Q. 250g(0. 80mmol) *«S*»K5. 00ml C8&?f£, h U £A0. 250g 
SiDA. 12O*CT50ft#Lfc. ££tt&»tt&. IHtx^uciffisu 7k, fift 

D7h^77>f-i:#U ^\^1t> : »8lf;l/ (70:30-60:40) TSili» 

^•y-y-mmx^jifrzmMikL* 3, 4-i#^>-i-(4-7x;^m 

>v;i/)-tfP'J v>- 2, 5 -i?*>0. l29g(iR*55W&afet&5fc£LT1§fc. 
'H-NMR(300MHz, CDC1 3 ) 

(5 :7. 33 (2H. m). 7. 26 (2H, d. J=8. 3Hz), 7. 1 1 (1H, m). 6. 99 (2H, n). 
6. 93 (2H. d, J=8. 7Hz). 4. 54 (2H. s). 4. 05 (2H. s) 

(6) 3, 4-X^y-l-(4-7x7^y^>yJW-lfDUy>-2, 
5 -zs*>0. 220g(0. 745nn)l) £N, N-i^^JI^kkTS H10. OnltZjgffft 
. gtKfc'J^AO. 309g(2. 24mmol) , 3 -*)ltizf h^otfvf >M^M. 248ml 
(2. 24mmol) £JnA. gfiT10fl«#Lifc. 3N&fl6£JnS.fc&. BSfcX^UT? 2 @ 
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)V (50:50) TjgtB, WtimMLT. 3-th*D + ->-4-[2-W^y*M 
Z.)V)^9)V^]-\- (4-7i^^>y^) fcfO'Jv>-2, S-v* 
>0. 153gOK^49!»£&£&»c!:LTt#£o 
'H-NMR (300MHz. CDC 1 3 ) 
5 6 :7. 34(4Rm), 7. 12(lH.m), 7. 00(2H,m). 6. 93(2R d. J=8. 3Hz), 
4. 67(lH,d, J=14. 1Hz), 4. 63 (1H. d, J=14. 1Hz). 4. 46(lH.m), 
3. 78 (1H, d. J=5. 3Hz). 3. 71 (3H, s), 3. 48 (IE d. J=3. 0Hz). 3. 09 (2H, m), 
2. 75 (2H. t. J=7. 0Hz) 

MfaMi o 3 -7-fe^;u^^^;i/- 1 -(4-7xy+v^>v;i/)tfnu 

10 v>-2, 5-->*^-> 

. 4 - 7x y^7 5 >&gg&l. 90g(8. 90iwdo1) ^gP^WCig^U 

g&ftfi*^ h U ^A7KTft#L£ 0 ^M^MJEETTiiSSU h;i/X>I0OmltCj§ 
-f ^3>^M7Ktll.00g(8. 90miol)£ira;L, ^UT* mmmftLTzo HJX 
^;i/75>2. 50ml (19. 8mmol) t^^^l. 30ml (19. %vwo\) ^M.X"£*>lZ 

15 i6mmu&Lfz. K^m^mmyx-mm^ mii^n:i*i, *t?2@, 

tf>(10:90-50:50)T»ffiLfcH#£attL. K;UX>50ilfc»#Lfc&. *t*§£ 
&l0ml£jja*.. 100'CT3I^MJDJIftlW#Lfc. Sl&«&»kTT»ttft. ->»J*y 
20 ;i/#5A;7DT h^57^-tC#L,^X^;l/-^1f>(20:80-30:70)T^tB 

D7 h ^7 7 ^ - (jSHljgll : 60* 7-fch-HJ;i70.05X 

JSLfc. d ^MjETTii^ LT3-7-tr^;U^^^^;U-l-(4-7xy 
25 **/*>*J)V) tfo U ->*>- 2, 5 -i?*>Q. 536g(JR*I6X)*HfetfttttttUT 

'H-NMR (300MHz, CDC1 3 ) 
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6 :7. 33 (4H. m). 7. 1 1 (1H. t. J=7. 4Hz), 6. 99 (2H. d. J =7. 7Hz), 

6. 93(2R d. J=8. 6Hz). 4. 65 (1H. d, J=14. 1Hz). 

4. 590R d, J=14. 1Hz), 3. 420H. dd. J=13. 4. 4. 1Hz). 

3. 25-3. 09 (2H. m). 2. 83 (1H, dd. J=18. 4, 8. 8Hz). 

2. 45 (1H. dd. J=18. 4, 4. 8Hz). 2. 34 (3H. s) 

s&Sfifll 1 3-[(fh7tFa-2-77HJW^5 : Jk>-ft]-l-(4-7 
x/^>^>vJW 2, 5-v^> 

f h =i t H □ 7 )V 7 U )V Zf a 3. H 5. OOg (30. Ommo 1 ) £ X * / -;P30ml id&fl? V % 
9-*mM2. 30g(30. Omnol) ZUHtlT 1 6 «?WlDfl&ajSILfc.kj«:«&»ETT?ii« 

T«jiLfc. zomm&mmT'cmKiL. n&mtkm. 208g£#fc, #enfc« 
«»«/^y-;u20inifc»*u»«i-T?»e)nfc3-->;i/*yh- 1 - (4- 

7x/*«>^>$?;Wfc!n»J5?*-2, 5-^>0. 552g(1.80mmol). h'jlfjl/ 
75>0.178g(1.80BBol), iB3W*03^**llDATMTl«flWa»tfc. MJE 

^□Thy77^~T3®JfimL #»X3MU : ^+-9->(30:70- 

50:50), ?on^Ai3,tMif;P: ^W>(20:80)) . 3 SCSEifflfcfle* 
□ Th ^5 7 60* 7irhXhU;U/0.05!l! hU7MD»t)TS 

SttSLfc. lW®M#£iteTT?MU *Kx^T2 0ttttJLfcSI, f#£ 

^7- h U Lfc. £<D®mzm&TT-M1& LT 3 -[(fK7kKn-2 

- 7 7^JW / f ;i/yf t] - 1 - (4 - 7x / + y^C> *?)),) M P U x > - 2 , 5 

- v:*>0. 045g(JR$6» LT»fc. 
'H-NMR (300MHz. CDC1 3 ) 

6 :7. 38 (2H. d. J=8. 5Hz). 7. 31 (2H. d. J=7. 9Hz). 7. 11 (1H. m). 
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6. 99 (2H, d, J=7. 9Hz), 6. 93 (2H. d. J=8. 5Hz), 
4. 70(0. 5E d. J=14. 0Hz), 4. 69(0. 5H, d. J=14. 0Hz) 
4. 63(0. 5H. d. J=14. 0Hz), 4. 62(0. 5H, d, J=14. OHz). 
4. 09-3. 68(4H. m). 3. 17(0. 5H. dd. J=18. 8. 2. 6Hz). 
5 3. 14(0. 5R dd, J=18. 8. 2. 7Hz), 2. 95(0. 5H, dd. J=18. 8, 4. 2Hz), 
2. 92(0. 5H. dd, J=18. 8, 4. 2Hz). 2. 81 (0. 5H, dd, J=13. 4, 6. 7Hz), 
•2. 67 (1H, m). 2. 52(0. 5H, dd, J=13. 4, 7. 4Hz), 2. 06-1. 82 (3H. in), 1. 61-1. 43 (1H, m) 

2, 5-i?*>] 



10 ilJS^JiTf#bn^3-^;u*yh-i-(4-7xy^->^>v;u)fcfPUv 

>-2, 5 -i?*>Q. 100g(0. 35mmol) ZX.? J - )]/\m\\Z'MM^ , 
0. 15g(0. 60mnol)^inAT^ST 1 flm&fcfiLfc. £Jfti££MffiT-eiti&g|£, ffi& 
«#^PTh^7^-(*m»li : 60% 7thzhUM OIM'J >&iMift(pH 
6.3)) -ffHffiLfc. lW£T*iB#S*JEETT?»«U WHfW2 0ifflL 

©»»*«EETt?»BLT 3. 3'-yftk'X[l-(4-7i;^^>y» 

U $;>- 2 , 5 - v^>]0. 062g(iK^31!K) &&&®Mt LT?#fc 0 
'H-NMR (300MHz. CDC1 3 ) 

5 :7. 33(8H,m). 7. 11 (2R td, J=7. 6, 2. 6Hz). 6. 95(8H, m). 
20 4. 63 (4R brs. ). 4. 02 (1H. dd, J=9L 2, 4. 8Hz). 

3. 82 OR dd. J=9. 1. 4. 6Hz). 3. 13 (1H, dd, J=18. 9. 9. 1Hz). 
3. 03OH, dd. J=18. 8, 9. 2Hz), 2. 86(11 dd, J=18. 9, 4. 6Hz). 
2. 74 (1H, dd. J=18. 8, 4. 8Hz) 

mmmi3 3. 3'-[yWXWfU»]k'X[l-(4-7i^Wy 
25 ;WtfoUv>-2. 5-v^->] 

mmmi or%^nrc3 -r±^)i^^^)v- i-(4-7i/^>y 

;WtfnUv>-2. 5-v^">0. 300g(0.80mmol)$r/^y-;P3ml{C^L, 283! 
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5 » B86x^;U:^+1f>(50:50)Tf*abfcH^«EETT«ttLT3. 3'-[y 
^^t*X(^^l/>)]b*X[l-(4-7xy+->^>> f ;U)tfoUv>-2, 5- 
^*>]0. 059g(iR*20»&4Sft«ltt«»tLTftfc. 
'H-NMR (300MHz, CDC 1 3 ) 

<5 :7. 33(8E t. J=8. 5Hz). 7. 10(21 t, J=7. 5Hz). 6. 99 (4H, d, J=8. 6Hz). 
10 6. 92 (4E d. J=8. 6Hz). 4. 63 (2E s), 4. 62 (2H, s). 3. 10-2. 74(8Em), 

2. 59 (1H. dd, 1=18. 3. 5. 0Hz), 2. 53 (IE dd. J=18. 3, 5. OHz) 

, 5-i?*>] 

4-7x/ + i/^>5?^75 ymmm. 00g(4. 20nnol)SftBfeX^;M;:»j*U 

is ft¥DftK**:r- h u VJxtirefflitLlz. W*JI£»BETT?iM8U h;ux>50mi 

tt s Jn}\&m. 506g(l. 90mol, jGKfcjfc&a) tiPit, 4 ttfflft*;!)n 
««SfELfc. K**t«BET"T?iW8«, »K50nl*JlPA. 120t:Tl H$IWtt#l, 

20 iZtt L . H«X?-;U- A*-* > (20 : 80-30 : 70) t /tH7>&«ffiTT«B LT 

3. 3'-^fc:X [1 ~(4-7xy^i>^>v;i/)tfPU v>-2, 5-v*> 
]0. 180gQR«8X) &M&itoVt®£LTmrc e 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 33 (8E m). 7. 11 (2E m), 6. 95 (8E m). 4. 64 (4H, brs). 
25 4. 61 (IE dd. J=9. 3. 4. 3Hz). 4. 08 (IE dd. J=9. 3. 4. 3Hz). 
3. 16(2E dd. J=18. 8. 9. 3Hz). 2. 71 (IE dd. J=18. 8, 4. 3Hz). 
2.43(lEdd. J=18. 8, 4. 3Hz) 
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5 4 -7±^)V=f-t- 1 - (4-7i/^y^>y» fcf O U v>- 2 

(1) ^U->>X^;!/XXx;i/ig^2. 79g(20. 0ininol)£^/-;U30inlfr?g$ 
U h'JX^;i/75>2. 23g(20.0mmol)^j!jnx.T^T10^r B m^, 4-7r/ 

5 ^ry^>X7Jl/rt K3. 96g(20. Ommol) £JQAT 5 B^faffi^Lfco^^fbsfc 1 ^^- 
h U ^AO. 378g(10. Ommol) £'>S-f Ofln*.T^T 2 PfKfflB*^ S^^TO 

10 ®&5.49gOim5S)£aM&*£LT'#£. 
'H-NMR (200MHz. DMS0-d 6 ) 

6:10. 2-9. 6(lRm), 7. 62-6. 97(9H.m), 4. 30-4. 10 (4am). 
4. 00-3. 82 (2H. m). 1. 23 (3E t. J=7. 1Hz) ■ 

(2) ^5nfc75>#5.00g(16.0BBol)*^OP*;PA50inc»*U, 

15 h 'J X^;i/7 5 >3. 46g(34. Ommo 1) £Jn*T10#|»affiM£, 7D >&X^;l^ P U 
h*2. 57g(17. OBBol)*«TLMT-l!f^»L^. 2Ntt»*iP>LTatttUfea 

U M^-> : SB6x?-;U (70:30)T?*ffiU. 75 K#3. 40g(JR#55X) 

20 'H-NMR (200MHz. CDC1 3 ) 

<5 :7. 40-6. 90 (9H. m). 4. 65 (1H. s). 4. 61 (IE s). 4. 27-4. 10 (4R m), 
4. 06 (IE s). 3. 98 (1H. s). 3. 58 (IE s). 3. 48 (IE s). 1. 35-1. 20 (6E m) 

(3) #£tl£75 K#3.40g(8. 51mmol)&X^y-;|/30mncjg«PL. 20%-fb 
<J -)AI Kx* /-;MgJ82. 90ml (8. 51nool) 1 P#WJf 

25 . aSttfc2NaM£lmATKtt£L&», B*x^T! 

ffiffltfco ftKx^MSTKtlfeftfiaWlb, JSBftifclHSx^ju : ^lt> ( 
1:5) ©Stt£in&T10#miI#U Attitt&W&U ^IWLtlfD'Jy> 
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- 2 -*>#2. 34g0K*78» *B&®*t LT&tt. 
'H-NMR (200MHz. CDC1 3 ). 

(5:7.40-6. 90 (9Rm). 4. 57(2Rs), 4. 41 (2H. q. J=7. 1Hz). 
3. 88 (2E s), \. 41 (3R t. J=7. 1Hz) 
5 (4) ^f>tlfeePU^>-2-^->#0. 353g(l. 00mniol)^7-lrS- HJ;P 
lOnlUJgfcU tKO. 5ml£Sn^T90 c CT30M#L£:o 

;H0ml^JnAT^T7K^*^*^- h U ^7 AO. 038g(l. OOmmol) *'PW?-DlKix. 

io h^77^-i:#L, ^^y-;u: ^oa*;i/A (3:97)Tfigfflu 7;un-;w 

0. 280g(iK^99«) t Itffc. 

'H-NMR (200MHz, CDC1 3 ) 

5 :7. 40-6. 90 (9R m). 4. 57-4. 45 (mm). 4. 45 (2R s). 3. 53 OR dd. J=10. 7. 
5. 7Hz). 3! 21 (1R dd, J=10. 7, 2. 1Hz), 2. 75(ia dd. J=17. 4. 6. 5Hz). 2. 44 
15 (1R dd. J=17. 4, 2. 5Hz). 2. 32-2. 24 OR m) 

(5) #^tlfc7;Un-;U#0. 120g(0. 42mmol)^fc:U> ? >10inni^t, 
>7>;i/*-;i,^piJ KO. 115g(1.00mmol)^JP^T50'CT2PtP^^Lfc. EfSffc 

20 T30#!t#Lfc. H£i}4i&l£iil&U ^Tgfe^LT^ -> h#0. 120g(iR^79«) 
'H-NMR (200MHz, CDC1 3 ) 

5:7. 40-6. 95 (9R m). 5. 35-5. 25 (1R m). 4. 47 (2R brs). 
3. 67(1R dd. J=l 2. 0. 5. 6Hz). 3. 53(1R dd. J=12. 0. 2. 2Hz), 
25 3.02(3Rs).2. 89(lRdd, J=I7. 9. 6. 7Hz) 
2. 71(lRdd. J=17. 9. 2. 7Hz) 

(6) t#£ft£*->l/-h#0. 090g(0. 25mmol)£N, N-y^fMM7> 



WO 00/17162 



PCT/JP99/05103 



97 

^uzmmb^tmmti u ^ao. ossgco. 75mmoi) ^mxxiovr 1 mmm&L 

(60 : 40) L , 4 - 7ir - 1 - ( 4 - 7 x y + v ^ > tf O. U v > 
5 -2-^>0. 055g(W64*)^fife^(!:LT#fe. 
'H-NMR (200MHz. CDC1 3 ) 

<5:7. 40-6. 95(9H,m),4. 44(2Rbrs),4. 13-3. 98 (IE m), 
3. 76 (Itt dd. J=10. 7, 7. 5Hz), 3. 17 (IE dd. J=10. 7, 4. 9Hz). 

2. 92 (IE dd, J=17. 4. 8. 9Hz), 2. 42 (IE dd. J=17. 4. 6. 0Hz). 2. 32 (3H. s) 

io $mmi6 i -(4-7xy^v^>^;u)ifp'j v>- 

5T#e>nfc^vl/-h#:0. 100g(0. 28mmol), ^^£#^0. 046g 
(0. 66mmol) ,0?$tf7 U 7 AO. 092g(0. 66mmol) $N,N-y7^^A75 KlOml 

ttU : ^X^;K70:30)T?^fflt, 4 -^>vV;i/^- 1 - (4 - 

7i/ + -M>yJW tio U v> - 2 -*>0. 052g(iK^46«)^fe?fi«ti<hLT 

'H-NMR (200MHz, CDC 1 3 ) 
20 5:7. 92-6. 90(14E m), 4. 47 (2H, s), 4. 33-4. 20 (IE m). 

3, 88 (IE dd, J=10, 7, 7. 5Hz), 3. 29 (IE dd. J=10. 7, 4. 8Hz), 
3. 03 (IE dd. J=17. 4, 9. 0Hz). 2. 56 (IE dd. J=17. 4, 5. 9Hz) 

mm I 7 4-*)W7h- l-(4-7xy^S>^>v;i/)tfD»Jv>-2- 

25 %imi 5Tt#e>nfe4-7-fe5 L ;^^-i-(4-7x/+v^>^;wfcfn 

U^>-2-^->25mg(0. 07mmol)£@i&5ink m^miraKDmm^zmML, 100t:T 
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Ai7D7h^77^-i:#U i7nn*)\,&-cmm\s, 4 -*;i,#:7>- i - ( 
4-7x;^>y;|/) fcfP 'J S?> - 2 -^->20Dg(JK*95!l!)^Mfe«^<i:L 
T#&. 

'H-NMR (200MHz, CDC1 3 ) 

<5 :7. 40-6. 93(91 n). 4. 48 (IE 4 J=14. 7Hz). 4. 40(1H, d. J=14. 7Hz). 

3. 66 OR dd. J=9. 8. 7. 1Hz). 3. 61-3. 470H, m). 3. 17 (1H. dd. J=9. 8. 4. 8Hz). 

2. 92(1E dd. J=17. 1. 8. 1Hz). 2. 42 (IE* dd, J=17. 1, 6. 1Hz), 1. 87 (1H, d, J=6. 8Hz) 

tmmi 8 a-Mu^ )Vt^^)\rJ-nr- i -(4-7i;^>y;w 

tfnUv>-2-^> 

y>- 2 — ^->80mg (0. 27mol)&£Dni|y>PA5iilfc»JBU 60**^t^ h U V 
Atfib&llmg(0. 27mmol) . tfnn-f ;i/^v^^;i/^7 o U K41mg(0. 27mmol) fciin*. 

SSL, Mi$y'J*^7Ai'D7hy'77^-ll|!fL, 
^K70:30)T»fflb» 4 - tf A*D<;U#*v^;H^i-- l-(4-7x;^> 
^> SW) h°P U y > - 2 -*->63mg(JK3p78» SSRfittttttc!: LTftfc. 
'H-NMR (200MHz, CDCI 3 ) 

6 :7. 40-6. 93(llEn). 4. 48 (IE d. J=14. 8Hz), 4. 39 (IE d. J=14. 8Hz), 4. 02- 

3. 90(1E b). 3. 77 (IE dd. J=10. 6. 7. 4Hz), 3. 13 (IE dd, J=10. 6, 4. 6Hz). 
2. 93(1E dd. J=17. 4, 8. 9Hz). 2. 43 (1H. dd, 1=17. 4. 5. 8Hz). 1. 20(9E s) 
Mffimi9 4, 4'-VT c ^t:^[l -(4-7x/ + v^>> J ;i/)tfDU> f >- 
2-*>] 

*7"h-l-(4-7i J *r : y<.yV)V) tfo U v>- 2 -*>80mg(0. 27mmol) , 
3?^68mg(0. 27mmolh 3^b7J U tf£45mg(0. 27mmol) £JO*.T£»T75#Mfi£: 
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^ tf * [ 1 - ( 4 - 7 x 7 * 5"* > fcf ^ U v > - 2 - * >] 63mg («78*) 

LT»fc. 
'H-NMR(200MHz.CDCl 3 ) 

5 :7. 40-6. 90O8H. m). 4. 50(1H, d. J=14. 7Hz), 4. 48(1R d. J=14. 7Hz), 4. 38 
(1H, d. J=14. 7Hz). 4. 35 (1H. d, J=14. 7Hz). 3. 65-3. 53 (2H, m). 3. 53-3. 37 
(2H, m). 3. 31-3. 22 (2H, m). 2. 85 (IE dd. J=8. 0. 2. 9Hz). 2. 77 (1H, dd. 
J=7. 8. 3. 1Hz). 2. 49(2H, dd, J=17. 6, 4'. 4Hz) 

mmm2o h 7 >^ - 4 - w m - 5 - 1 k o+^y wi/- 1 - u- 

(1) ^T^L^^e>,^^/-;i/52ml(C5 : -^;U^PU K13. 5ml(185minol 
) £30##HtTr®TL£;^ 0-^>v;U-D, L--fe'J>10. 0g(51. 2mmol) 

lP*JttBLfc&, X-^;U£flQ*Jg^{|:U 0-^>v;U-D. l— tu>^^;ux 
*xJMfiB6ifcl2. 0g(iK^95«) *ae®*t UTttfe. 
'H-NMR (300MHz. DMS0-d 6 ) 

5 :8. 71 (3H. s). 7. 35(5H, m). 4. 58(ltt d. J=12. 1Hz), 4. 49 (1H. d. J=1.2. 1Hz), 
4. 35 (1H, t. J=3. 4Hz). 3. 85 (2R d, J=3. 4Hz), 3. 74 (3H, s) 

( 2 ) 0-^>->*;P-D, L— t U >^)VJL7,T-)imMm. 50g(38. 7mmol) 
y-;H60mncJ8»tfe, h0x3\^7$>8. 09ml (58. lmmol) , 4-7x7^v^ 
>X7JkrfcK6. 78ml ( 38. 7mmol) £fiT?20l£WUI#Lfc. 
ftH"5*^-KU^Al. 46g(38. 7mmol) £Jn*., £fi"CZ. 5l$|BHf#L£. 

^ (80:20-60:40) Tigffi. ftffftBU N-(4-7xy + y^>yJW-0-^ 
>v;P-D. L— tr U >^^;UXXx;H3. 0g(JR*86X) LTf*&. . 

'H-NMR (300MHz. CDC 1 3 ) 
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6 :7. 30(9E m). 7. 08(1H. m). 6. 98(4R m). 4. 54(1H, d. J=12. 4Hz). 

4. 50 (1H. d. J= 1 2. 4Hz). 3. 86 (IE d. J=12. 8Hz), 3. 73 (3E s). 3. 70 (3E m). 

3. 51 (IE t. J=4. 9Hz) 

(3) X-(4-7i/4 : y^>yJW-0- / <>y^-D, L--fe'J >/?JH7t 
Ml. Og (33. 2mmol) □□*;UA130ml \zmM'&. MTF'Jlf ;l/7S> 
5. 55ral(39. 8mmol) , X^Jl/7D-J^ D U K5. 10ml (39. 8mmol) £}jn;L£^ M 

&Tip#OT#Lfc e 5ci&m&mw&, mm^^tupi. &fn&i£7fc-m# 

-IdttU A^-*> : &m^)l> (70:30-60:40) Xfelh. SSS&PU N-(X^ 

h •? □ - ji) - x - ( 4 - 7 x y * > ^ > - o-^ > - a l - -t u > ;* ^ 

X7fJH4 3g(W85tt£*fe&tttofcLTflfc. 
'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 28 OH. n). 7. 12 (lft m), 6. 98 (4ft m). 4. 72 (3H. m). 4. 41 (2H. s). 

4. 18(2H. q. J=7. 2Hz), 3. 97(2R m). 3. 71 (3H. s). 3. 47 (1H. d. J=15. 3Hz). 
3. 39 (1H. d. J=15. 3Hz). 1. 25 (3H, t. J=7. 2Hz) 

(4) N-(I^7DZJW -N- (4 - 7x/+y^>yiW -0-'<>y^- 
D. L— JLXtM. 40g (4. 75imol)£**/— ;W0.OnlK:g#ft, 10% 
rt7WAf£&i%m 240mg, mm&ZQml&m?L> 7k*MaT&fflT2l3fflfl|#L 
fc. MttSU N-{xmo-;w-N-(4-7i/^y 
^>yJl)-D.L-t'J>^^HXfJH. 90g(W96!K)$:*6tft^<i:LT#fe 

o 

'H-NMR (300MHz, CDC1 3 ) 

6 :7. 33 (4H, ■), 7. 13 (lft m). 7. 01 (4ft n). 4. 64 (IE d. J=16. 8Hz). 
4. 58 (IE d. J=16. 8Hz). 4. 21 (2ft q, J=7. 2Hz). 4. 13 (2ft m). 3. 93 (lft m). 
3. 72 (3E s). 3. 56 (IE d. J=15. 8Hz). 3. 45 (IE d, 1=15. 8Hz). 
1.29(3E t. 1=7. 2Hz) 

( 5 ) N - (X^;UT □ - J W - N - ( 4 - V x J * > zP)V) -D. L — fe U > ^ 
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^XAtMH. 90g(4. 57mmol) %JL?S-M0. 0n\\Z®ffi&. 20%± h U ^Al 
-> Y-X$;-)imm. 79ml (4. 57mmol)^Jnx., ^T'l^IJI ^Lfc. 

g^X3Ml/£;&n;^ IOKAA^tK 7K, &;fn&&7jcT?5fc#&, m&ffiMj- 
MJ^AT&^Lfco ig|g^ HJJMO. OmllC^U MuIZMtL* 

^±hU^A159mg(4. 20mmol) &mWL1S.tft>to7L. £ 6(ClB#|I^j&T4ft#Lfc 

^DO*M : (95:5) T^Hl zi^@LT->7.- 

10 4-h FD^->- 5-t Kn^v^^JU- 1 -(4-7i/^v^>vJU)-tfn 
U v> - 2 -^>520mg(JR$36a!) *&&M*t LT»&. 
'H-NMR (300MHz. CDC 1 3 ) 

(5 : 7. 34 (2H, m) , 7. 1 9 (2H, d. J=8. 3Hz) , 7. 1 1 (1H. m) . 6. 97 (4H. m) , 
4. 97 (IE d, J=15. 1Hz). 4. 61 (1H, m). 4. 07 (IE d. J=15. 1Hz). 3. 92 (2H. m), 
15 3. 55(lRm), 3. 49(lH,m). 3. 06(1H. s), 2. 76 (1H. dd. J=17. 2. 7. 5Hz), 
2.54(lRdd, J=17. 2, 4. 9Hz) 

(6) yX-4-kh*D + v-5-hKo+y^-l-(4-7i74 : y^ 
>vJW- t?n»Jv ? >- 2 -^>500mg(l. 60mmoi) uu-fc)Vk\5. 0ml (CiSffS 
. hU^P^PU K491mg(i. 76mmol) . h U X^JUT 5 >40U 1 (2. S8mmol) , 4 
20 -^3^75 7 k°Uv>7. 82mg (0. 064mmol) fcflnx., £ffiT?9l$|HH*#L&. 

:»»X^-;U (70:30-60:40) ftttf&SU y^-4-th'D^y-l- 

(4-7i/4 : y^>yJW-5 - h U^Jl^v*^- fc?D U v>- 2 
25 700^(iR*79X)*«lfetttt«ltLT1»fc... 
'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 33U9E m). 7. 11 (1R m). 6. 98 (2R m). 6. 87 (2H. d, J=8. 3Hz), 
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4. 94 (lft d, 1=14. 7Hz), 4.55 (lH.m). 3. 58(2ftm). 

3. 47 (lft dd. J=10. 0. 3. 4Hz). 3. 40 (lft dd. J=10. 0. 5. 7Hz). 
2. 77 (lft dd. J=17. 3. 7. 9Hz). 2. 63 (lft dd. J=17. 3. 5. 7Hz). 

2. 48 (lft d, J=6.8Hz) 

5 (7) ->X-4-t HD^>'-l-(4-7x/^->.^>v;W-5-h'J5 1 Jl/ 
: y * - tf o U V > - 2 - ■* >350mg (0. 630mmo 1 ) £ 9 □ o fr)V A 1 4. 0m 1 \Z 
SK&Tb 'JX5=-;i/7 5>439//l( 3. 15mmol) . *9>7,)V*-)V$ □ U 
H244M1 (3. 15mmol) £5n*., li&tl^Wlfc. ^^M, ftKx?- 

10 U^^^A^DThd^^-KttU :gfc$?X^;K40: 60-30: 70 

) Hmtii, mffi&mb, yX-4-/^>XJ^Wy- l-(4-7x/^ 
i"<> - 5 - h U ^-frOr* -> fc? □ U v > - 2 - ^->400mg(iR^ 

'H-NMR (300MHz. CDC 1 3 ) 
15 6 : 7. 41 (6ft m). 7. 31 (lift m), 7. 12 (lft m), 6. 99 (2ft m). 6. 88 (4ft m). 

5. 29 (lft m). 4. 95 (lft d. J=15. 1Hz), 3. 69 (lft m), 

3. 52 (lft dd. J=10. 6. 2. 6Hz), 3. 39 (1H. dd. J=10. 6. 4. 1Hz). 

3. 31 (1H. d, J=15. 1Hz), 3. 11 (lft dd, J=16. 6. 7. 2Hz), 2. 92 (3ft s). 
2. 85 (lft dd. J=16. 6. 7. 9Hz) 
20 (8) vX-4-/^>XJ1/tInX;P^v- 1 -(4-7xy + ->^>v;W- 
5 - HJ v/^- En U Vy- 2 -^>400mg(0. 630mmol) £x~ t)V 

WyM^A^DYh^y^-CftL, *\tt> : i&X^;U (10:90-0:100 
) Tigffl, iWL, ->X-5-hKo+vpC^;u-4-^^>^;i/*x;U^- 
25 1 -(4-7xy+->^>^JU)-tfPU v>-2-^>121mg (W49S5) 

'H-NMR (300MHz. CDC 1 3 ) 
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5 : 7. 35 (2H. m). 7. 21 (2a d. J =8. 3Hz). 7. 120H, m). 7. 01 (2ft m). 

6. 96(2E d, J=8. 7Hz). 5. 35 (1H, m), 4. 90(11 d. J=15. 1Hz). 

4. 13(1R d. J=15. 1Hz). 3. 89(2H.m), 3. 77(IRm). 3. 10(3H. s), 2. 84(2ft m), 

2. 04(lEs) 

5 (9) isx- 5-fc Ko4 i v^^;i'-4-^^>x;u*-;i/^->- 1 -(4- 

7i;+y^>yJP)-ffDUy>-2 -^>121mg (0. 309mmol) £N, N-v* 
^SfcsfcJUATS K5mHC^m> ttmMXVO&lQ. 6mg(0. 618mmol) £Sfl;L, 50 
*CT1. 5l$IK]ft& SSfc^MtfUtfAUlmgO. 24mmol) £}J13;L, 70"CT?3«PM 

. M^-> : Mx^U (10:90) Tjgffi, ISlKeL, h^>*- 4-7-fc^;i/ 
ft-5-tHo+y/f;V- l-(4-7i;+->^>yJW-t:o'Jy>-2 
-*>17. l«g(JR*15X)*«lftillltt»<I:UT#>S:. 
'H-NMR (300MHz, CDC1 3 ) 
15 <5 :7. 34 (2H. m), 7. 21 (2H, d, J=8. 3Hz). 7. 11 (1H. m). 6. 98 (4ft m). 
4. 90UH. d. J=15. 3Hz),4. 11 (1H, d, J=15. 3Hz).4. 03(1H. m). 

3. 80(lft dd. J=12. 3. 3. 2Hz), 3. 71 (1H. dd. J=12. 3, 2. 5Hz), 3. 380H. m), 
3. 10OR dd. J=17. 3. 9. 0Hz), 2. 37C1H. dd, J=l 7. 3. 4. 1Hz), 2. 30 (3H. s) 

H3£#!l2 1 (S) - 4 - 7t Wt- 1 - (4 - 7 z / + i^OyJW U i? 
20 >-2-*> 

(1) 00-4-t + -KD'J K>700mg(6. 9mmoI. ¥^V-ftM)& 
im-7iA->^>yJ^DiJ F4.50g(20.8miol)Sx/^;i/X;U*+vK 
6.0bUC»»L. *?&T, »*-(kLfc*fi6{k*U^A1.20g*J]nAfctl, ^iST-14 

25 Sllf JH^Mlt h U ^AWi. iftBETKWBU Se4hSS/'J*y 
W7A^n7hy77-f-C#U BSl^k **/-;KlOO:0-99:l)T?i8 
[ilU(R)-4-kh'D^y - 1 -(4-7x/^->^>> ? ;l/)lfDU> ? >-2-^ 
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'H-NMR (300MHz. CDC1 3 ) 

o :7. 36-6. 95 (9H m). 4. 51-4. 48(11 a). 4. 45 (2E s). 
. 3. 53 (IB. dd. 1=10. 8, 5. 6Hz). 3. 21 (1H, dd. J=10. 8. 1. 9Hz). 
5 2. 75 (IE dd, J=17. 3. 6. 5Hz). 2. 44 (1H. dd. J=17. 3. 2. 2Hz), 2. 07 (IE brs). 

(2) (R)-4-h Hn^v- l-(4-7xy^->^>> ? ;i/)tro'Jv>-2- 
^>300mg(l. lmmol), ' h "J X^7 = >207/z 1 (1. 5mmol), i/uu&frM. 5ml£> 
S'&fttJk^T, ^^>7W-/^D'J K115m I (1.5mmolh 7DD7ft;kk 
1.5inl©S^!»*iSTL, *fcT30#Klft#Lfc. S«fflE**JETt««L, £g 

10 tofcBSexfSJUfciDx., 7KT60. 8V>Tffift£ifolcTiSte»U StlfJU&t 

-1-(4-7i7 + tf □ U v > - 2 - ;f >372mg (»97» 

'H-NMR (300MHz. CDC lj) 
15 5:7. 37-6. 96 (9E m). 5. 32-5. 27 (1H, m). 4. 50 (IE d, J=14. 7Hz), 
4. 44 (IE d, J=14. 7Hz). 3. 66 (IE dd. J=ll. 9, 5. 7Hz), 
3. 52 (IE dd, J=ll. 9, 2. OHz). 3. 02 (3H. s). 
2. 87(1E dd. J=17. 9, 6. 8Hz). 2. 71 (1H. dd. J=l 7. 9. 2. 5Hz). 

(3) ttmmttiKl. 2mmol)CD^^y-;H. Omljg^C^T^-fev^A 
20 369ng(l. lmnol)&JnA, «JEETfc«8Lfc&, g|S#rt3N, N- v*^*;^ 

75 K2. Oral SiB^-T^lER-feS"} HOig«*±ET?»6. 
tlfc(R)-4-^^>x;U*-;U^r/- 1 -(4-7x/^y^>yjW tfD'J 
v>-2-r*>372ing(l. Ommol), N. N-is*7)V7ti)U&75. K3. Oml (C 
££T?6l$Kft#£, $^Kl^»B6l5/zl(0.2ninol)*«k^K-fe'>'>^ 
25 67mg(0. 2mmol) ^iDAfc MT?15l$fHiI#«, Bfl&X^H&flnAT, *T6I§K 

T £ m t T#fcS® «l * v U # y ? A ? □ V h ^ => 7 w - left L . i£&x 
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:. ^tt XI 8 : 82) T&ffl L , # 6 nfcfi*t§3#J £ frTOJl y'J* * * □ v 
bit 7 74- (£BfI&ffi: Mx^:^1t> (1:1)) I»«L, (S) 
-4-7-tr^;i/?^-- 1 - (4-7i; + y^>yJl')eniJy>-2-t> 
80.3mg (JR*S23W &M&®Vt®tLTmCo 
5 'H-NMR (300MHz, CDC 1 3 ) 

5 :7. 36-6. 94(9H,m), 4. 45 OH, d, J=14. 7Hz), 4. 39(11 d, J=14. 7Hz). 
4. 07-4: 02 OH. ■)'. 3. 74 (1H, dd, J=10. 6. 7. 5Hz). 
3. 16 (1H. dd. J=10. 6. 4. 9Hz), 2. 90(lH,'dd. J=17. 4. 8. 9Hz), 
2. 41 (IE dd. J=17. 4. 6. 0Hz), 2. 31 (3H, s). 
10 mmm22 (S)-4-^;l/*7°h- 1 -(4-7x/^>?JW tf P U v> 
-2-^"> 

^Jg#J2 lt#bnfc(S)-4-7tfm- l-(4-7i;^>y^ 
) fcfo U - 2 -^">8mg(0. 02mmol), ft&£0. lml*J:OT^0. lnlfiDfi^** 

ioo"CT20»iHJW^Lfc. Kffcfcfcfliax^sin*., 7KT5[eJ. tttr>TfiSifcS6 

15 7KT^^L>MX^;i/^$M7K^^-h , J^A-eS:^,MJETtcS^LT (S) 
-4-^M7*h-l-(4-7xy + y^>y;WlfDUy>- 2 -:f>6. 9mg 

'H-NMR (300MHz. CDC 1 ,) 

(5 :7. 37-6. 95 (9R m), 4. 47 (IE d, J=14. 6 Hz). 4. 40(1R d. J=14. 7Hz). 
20 3. 65C1H, dd. J=10. 0, 7. 2Hz), 3. 60-3. 

3. 160H, dd. J=10. 0. 5. 1Hz), 2. 91 (1H. dd. J=17. 1, 8. 1Hz). 
2. 41 (IE dd. J=I7. 1. 6. 2Hz). 1. 87C1H. d. J=6. 

mmm23 (4S. 4*S)-4, 4'- yftt'X[l-(4-7i;^>yJW 
t!P>J> ? >-2-^->] 
25 nffiM2 lT?H5nfc(S)-4-7tfm- 1 -(4-7iy + ->^>y^ 

) \Lu U->*>- 2 -^->4mg(0. Olmnol). j^&2jff£c}:Z^Bt2ffi02g£to&lOO 
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?>vm*&fcmk±v m&T\zmmLxas, 4's)-4, a'~ 

yWX[l-(4-7iy^>y J lW tfD ijy> - 2 2mg(JR^30 



%) ^^»tilTifc 0 
5 'H-NMR(300MHz. CDCI 3 ) 

5 :7. 36-6. 94(18H,m). 4. 47(21 d. J=14. 7Hz), 4. 38(21 d, J=14. 7Hz), 
3. 61 (2H, dd, J=10. 7, 6. 9Hz), 3. 53-3. 47(2E m), 3. 27 
(2R dd. 1=10. 7. 3. 5Hz). 2. 82 (21 dd. J=17. 5. 8. 2Hz). 
2. 49(21 dd. J =17. 5.4.4Hz). 



10 ^ffiM2 4 (R) - 4 - 7t Wt- 1 - (4 - 7x7 + y^>y*;W If O >J y 



^mm2 1 tmm<Dj5mz£v, (s)-4-t kd=^>-2 -enu h> (^ 

V-&M)^b(R)-4-7-b5 1 ;^^-- 1 -(4-7i;^>^) ifDUy 

> - 2 - * > ^nfitAtt^ t l xntz* 

15 (S)-4-tHn^>- 1 - (4 - 7i ;*y^>J?;W tD 'J y > - 2 - t> 

(JR*21X) 
'H-NMR (300MHz. CDC 1 3 ) 

(5 :7. 37-6. 94(91 m). 4. 54-4. 48(11 m). 4. 48(11 d, 1=14. 6Hz). 
4. 42(11 d. J=14. 6Hz), 3. 53(11 dd, J=10. 8, 6. 5Hz), 
20 3. 21 (11 dd. J=10. 8, 2. 1Hz), 2. 75(11 dd. J=17. 3, 6. 5Hz), 

2. 44(11 d, J=17. 3. 2. 4Hz). 2. 05(11 brs). 
(S)-4-^^>XJU^-;U^i> - 1 -(4-7x/ + ->^>v;i/) tfn'Jv 

'H-NMR (300MHz. CDC1 3 ) 
25 <5 :7. 37-6. 96(91 m). 5. 32-5. 27(11 m). 4. 49(11 d, 1=14. 7Hz), 
4. 43(11 d. J=14. 7Hz). 3. 66(11 dd. J=ll. 9. 5. 7Hz). 

3. 52(11 dd. J=ll. 9, 2. 0 Hz). 3. 02(31 s). 
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2. 88(1H. dd, J=17. 9. 6. 8Hz). 2. 71 (1H. dd. J=17. 9. 2. 5Hz). 

(R) - 4 -7±^)V^t - i-(4-7i;+m> V)V) fcf d u v > - 2 - * 

y (1K^44X) 
'H-NMR (300MHz, CDC 1 3 ) 
5 <5:7. 37-6. 95(9H,m),4. 46 (1H, d, J=14. 6Hz). 4. 40(1H. d. J=14. 6Hz). 
4. 11-4. 01 (1H, m). 3. 75 (1H. dd. J=10. 6, 7. 5 Hz), 
3. 17C1H. dd. J=10. 6, 4. 9Hz), 2. 91 (1H. dd, J=17. 4. 9. OHz). 

2. 42 (1H. dd. J=17. 4. 6. OHz). 2. 32 (3ft s). 

II«!2 5 (R>- 4 h - 1 -(4-7i/^y^>yJ|/)h , n'Jy> 

io -2-Jr> 

mmm 2 2 1 mm<Djjmz£ o , mmm 2 4 e> (r) - 4 - r-twr* 

- l-(4-7i/ + M/yJW tfPU i?>- 2 -^>10mg(0. 03mol)j&»5 (R) 
-4-^W^h-l-(4-7x/*^> ;W fcfD U v > - 2 - *>8. lmg 

(JR*92S<0 fcfcfiiSttttfcLTfcfc.. 
15 'H-NMR (300MHz. CDC1 S ) 

6 :7. 37-6. 95 (9R n), 4. 47 (m d, J=14. 7Hz), 4. 40 (1H. d. J=14. 7Hz), 

3. 65 (1H, dd. J=10. 0. 7. 2Hz), 3, 60-3. 48 (1H. a). 

3. 16(1H, dd. J=10. 0. 5. 1Hz). 2. 91 (IE dd. J=I7. 1. 8. 1Hz). 
2. 42 (1H. dd. J=17. 0, 6. 2Hz), 1. 87 (1H. d. J=6. 7Hz). 
20 ^MM26 (4R. 4'R)-4, 4'-*?tt\i7> [l-(4-7x J * : s1> s J)V) fcf n U 
v>-2-^->] 

gftfti 2 3 1 ®m<D-%mz£ d , mmm 24m nfc oo - 4 - 

- l-(4-7x/ + ^>5?;W IfDU v>- 2-^->10mg(0. 03mmol)^b(4R. 
4'R)-4, 4'-yftk7[i-(4-7i;+^>y^) hfO'J i?>-2-*> 

25 ]6.9mg (W79%) *afi»*tbTfffc. 
'H-NMR (300MHz. CDC1 3 ) 

5:7. 36-6. 94(18H. a). 4. 46(2E d. J=14. 7Hz). 4. 42(2H. d. J=14. 7Hz), 
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3. 60 (2H. dd. J=10. 7. 6. 9Hz). 3. 52-3. 45 (2H, m). 

3. 27(2R dd. J=10. 7. 3. 5Hz). 2. 81 (2H, dd. J=17. 5. 8. 2Hz). 
2. 48C2H. dd. J=17. 5.4. 4Hz). 

^IM2 7 3 - 7 tf;i/ft - 1 - ( 4 - 7 x / + y^>y J W f □ >J y > - 2 

' 5 

(1) 4-7x;+y^>X7^Tth*3. 20g(16. 2mmo.l), tf-7^X>^>v 
;HXT;i/p-hJl/X>XJl/*>li6. 00g(17. lmmol) , h Ui?j|,75 > 
2. 40ml (17. lmmol), ^^/-;H50. 0ml<D^£$>£^&T22R#riS3jft#^ Tk^-ft* 
VMi- b U >7A0. 517g(13. 7mmol) £'>*roSn;L7c:. ^STlOflfslifJm ME 

io Tizmm LTmtc®%mzmm^)i,ztiQ a> ts^^**^ s u -7 A7jce3[su 

MffiT{Cjg^LT7^>^5. 70g («K^98%) LT^fe. 
'H-NMR (300MHz. CDC1 3 ) 

6 :7. 35-6. 93(14H, m). 5. 13(2H, s). 3. 76 (2H. s). 2. 92(2ft t. J=6. 3Hz), 
15 2. 59 (2H. t, J=6.4Hz) 

. (2) %t>tltzT = >m. 70g(15.9mmolh ya7|y A !>yiH7fJl/ 

4. 50g(16. 7mmol)> fh7h Ha^7>150. 0ml<Z)2I£-$K;:^ffiT> 60«7K^b^-h 
U "7Atffi14667mg(16. 7mmol) ^A^it>T3lH]i5fe^Lfem{Clin^,95 , CT2^M 

#3. 10g (1R^47%) ^aM*tl«o 
'H-NMR (300MHz. CDC1 3 ) 

8 :8. 80 (1H. brs), 7. 38-6. 94 (14ft m). 5. 26 (2H. s), 4. 63 (2ft s). 3. 89 (2H, s). 
25 (3) %t>ntz^>iS)\,3LX : r)im. 50g(8.40mmolh lQXA^^AEHfc^ 
1.80g, ^X^;H00nK X^/-;MOOml0^£$j£7j<3$t^MT, ^T3B# 
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<to£iMRU 3-bFn*^- 1 -(4-7x/+M>v?;WKnijy>-2- 
. *>L70gOK¥72%) LTf#fc, 
5 'H-NMR (300MHz, DMS0-d 6 ) 

5 :7. 41-6. 96 (9H, m). 5. 56 (1ft d. J=5. 6Hz), 4. 37 (lft d. J=15. 2Hz), 
• 4. 31 ClE.d. J=15. 2Hz),4. 19-4. 12(lftm), 3. 22-3. 06 (2ft m). 
2. 31-2. 21 (IE m), 1. 76-1. 63 (1H. ' 

(4) 3-k Kn^^-l - (4 - 7i/ + ->^>vJH t°D U y>- 2 - t> 
10 50mg(0. 2mmolh ^^>x;i/^n;i/^n'J Hl5u 1 CO. 2nmol), £nn*;kM. 0ml 

©S£4fc£ h U X^TS >54w 1 (0. 2mmol) £iBX-> ijgT5^riiM, ^£ET 

I->'J*Wn7h^77^ (JBH&ft 0^X^;i/:A^-y->(33:67)T« 
15 13b, 3-^^>7>;U^x;^^v- 1 -(4-7x/^">^>v;P)tfD'Jv> 
-2-*>52mg (JR*8l*) £MfiMl#*£LT»&. 
'H-NMR (300MHz. CDC1 3 ) 

5 :7. 38-6. 96 Oft m). 5. 23 (IE t, J=7. 8 Hz). 4. 47 (lft d. J=14. 6Hz). 
4. 41 (1H. d. J=14. 5Hz). 3. 41-3. 21 (2ft m), 3. 31 (3ft s), 2. 61-2. 50(1H. m). 
20 2.30-2. 17 (lft m). 

(5) 3-^^>x;u^x;i/^^- l-(4-7i;W>^) hfD'J v 
>-2-^->52mg(0. lmmol), U«7A20mg(0. 2mmol), N, N-v*?- 
;WPA75 0ilOiB^**MT12l«IBIflBm.«BETt»ttl;T#fca« 

25 *«K^hU«7ATtt*^«jETlC«»UT3-7-fe^;i/^*- l-(4-7i 
7 * > tf o U v > - 2 - * >4 1 mg ( W84S) *Stfi jfttt* t L Tftfc. 
'H-NMR (300MHz. CDC1 3 ) 
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6 : 7. 37-6. 95 Oft m), 4. 500ft d, J=14. 6Hz), 4. 41 Oft d, J=14. 6Hz). 
4. 25 (lft t. J=8. 6Hz), 3. 35-3. 23 (2ft m). 2. 65-2. 54 Oft m), 2. 39 (3ft s). 
2. 07-1. 94 Oft m). 

mmm2 8 3-^>v-ov^- i~(4-7x/*^>v;wtfnijv>- 

5 2-*> 

^£,£#^64^1(0. 5mmol)0^^y-;H.Oml^^(3^T*^irv^A 
24mg(0. 2mmol) £iP;i,METM$£®5&L^*£,I#iMz: v££l&£iJ|$S!L£ 
o^lS^J27T#e>tlfe3-^^>X;I/*r;P^v- l-(4-7x;^y^»* 
;W £□ U J?>- 2 -^->163mg(0. 452mol).N, N- y/fWA75 K2. 0ml 
10 • (Dmtrmz. Z<DMZMZ-> HaT3Hrpmt, ^*£,&M64wl(0. 5mmol) 
*5J;OTi?-fe->r>A24mg(0.2miDol)$]!ia^c o $ £ {CgfiT3Pf 
.t#i!64M 1 (0. 5mmol)*5j;tJf^-fev^A24iDg(0. 2mmol) fcHUAfc^ It&X?- 
;U^JnA, ^ft^S?*^ HJ ^ At)0!2[hJ, tK. ma-ki&fcv&i&L, P&X^ 

15 'J*mo?hy77^-(iPii« rax^;P: 'vHf-Xltl)) T*jt§3L 
, 3-^>^-r^5 L ^- l-(4-7x/^^^>v;i/)tfO'J'>*>-2-^-> 
133mg(W73%) LTfcfc. 
'H-NMR (300MHz, CDC1,) 

<5 :7. 98-7. 95 (2ft m), 7. 59-6. 97 (12ft m). 4. 54 Oft d, J=14. 8Hz). 
20 4.470ft t, J=8.3Hz), 4. 46(lft d.J=14.8Hz), 3. 42-3. 30(2ftm), 
2. 78-2. 65 Oft m). 2. 17-2. 05 Oft m) 

^68002 9 3-^Wyh-l-(4-7x;^>yiWtDUy>-2- 
:*> 

HUS#J2 7T#£ftfc3-7-fe^;i^*- l-(4-7i; + y^>y;Wt!P 
25 U> ? >-2-^>41. 2mg(0. lmmol), i§^0. 5ml^«k»g?0. 5mltf)?g&^|£l00 
< CT8#f B , !Jf#U ^^ETf3^LTf#fc5i@^{'^X5 1 Jl'$iIPA, *T?3 
13, ^T&fP&&7k-m#U ^Kx^H^^iSii^hU^AT^^ 
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ffil£T\zmm L X 3 - * )Vts 7° h - 1 - ( 4 - 7 x J * ~> ^ > M O U *J > - 
2-*>35. 6mg (JR*98») ^Mfeftiift^i LT»fc. 
'H-NMR (300MHz. CDC 1 3 ) 

<5 :7. 37-6. 95 Oft m), 4. 48 (lft d, J=14. 6Hz), 4. 40 (1H. d. J=14. 6Hz). 
5 3. 72-3. 66 (1H, m). 3. 40-3. 19(2H.m). 2. 52-2. 39 (1ft a). 
2. 32 (lft d. J =4. 3Hz), 1. 96-1. 85 (lft in). 

mffiM3 0 4-7tWt-l-(4- (4'-7;i/tD7i;^» 'Oi? 
;W£o'Jy>-2-:*-> 

(1) 4-75/-3-kh*a^iHI 10. 0g(83. 9mmol) £*v-t/> 400ml IC 
10 iS*«, '\+-y-^^v->7lf> 124ml (587mol), hU/f^yUMOiJ Fl 

$S£fln*. 16. 5MJPMMLfe..S^^MIS?t> SS«Sy<y^DWH 
-x;UT3fc#U 4- h'J^^;i/vU;i/^->^PU->*>- 2-^-> 12. 6g (IK 
*87K) LTfcfc. 
'H-NMR (300MHz. CDC 1 3 ) 
15 5:6. 62(1H. brs), 4. 52(lft brs). 3. 57(111 brd). 3. 23(lft brd). 
2. 52 (lft m). 2. 25(lftm),0. 11 Oft brs) 

(2) 4-7MD^>X7^fkH 5. 0g(40. 3mmol) <h 4 - 7^0 7x7 - 
;M.5g(40. 3nmol), Ki^'J^AS. 6g(40. 3mmol)£N, N-5?^5=-;i/*;UA75 
K 100ml 120t)T"14.51tr»Lfc. KJfcStCfcfcfcHn*.. ftftx^- 

20 ;i/T2i5iatBL^, sennas £*, fm^&ffr^m. *tt**aw-MJ 

, ^^>:»«X5 1 ;U(97:3)T?fl?iaUfciB»*«ffiT?»li, 

>T**Lv 4- (4'-7;^n7x/^-» "C>X7;U5rbH7.7g(JR*88X 

25 'H-NMR (300MHz. CDC 1,) 

5 : 9. 93 (lft s). 7. 85 (2ft d. J=8. 8Hz). 7. 09 (2H. d, J=7. 9Hz). 
7. 05 (2ft d. J=7. 9Hz). 7. 03 (2ft d. J=8. 8Hz) 



WO 00/17162 



PCT/JP99/05103 



112 

(3) .. 4- (4'-7Ma7iy+y) / ^>X*7Jl'T r t K 2. 0g(9. 3mmol) 

\zmm&. HJ 9 A 422ng(ll. 2mmo 1 ) £ $> ^ < D<h 

«L»Kx^T2lH!ifiaiLfc«, f§&*lfcW«JI£;jc, teftftJfi*T?ft*» m 
*fl«^U£ATSHIftLfc. «BETT?*«ft» «S«S'\^>T?ifc»L, 4 
- (4'-7Mn7i;*y) ^>-J)V7)VU-)V 1.7g(iRS|E 85X)&afe»* 

'H-NMR (300MHz. CDC 1 3 ) 

6 : 7. 33 (2ft d. J=8. 7Hz). 7. 01 (2H. d, J=10. 3Hz), 6. 99 (2H. d. 1=8. 7Hz). 
6. 96 (2H. d. J=10. 3Hz). 4. 67 (2H, d. J=5. 6Hz), I. 64 (1H. t. J=5. 6Hz) 

(4) 4- (4'-7;i/tD7i/#'» 1>*J)VT)Vzi—jV\. 7g(7. 9raol)& 
^DDtf^AlCiStfU t?Ui?> 639 M 1 (7. 9mmol), ttfl:^ 
*x;i/ 632 a 1 (8. 7mol) £«$>o < 0 tin*., 3K»tf»T? 0. 5 ftHQ. £ 6 CSffllf 2 

ETtSSIL, 4- (4'-7JPtD7i;^» ^>v;i/?PU K 1. 7g(«91 
'H-NMR (300MHz. CDC1 3 ) 

5: 7. 33 (2R d. J=8. 6Hz), 7. 01 (2H. d. J=7. 6Hz). 6. 99(2R d. J=7. 6Hz). 
6. 93 (2R d. J=8. 6Hz). 4. 56 (2E s) 

(5) 4- hV*5-)HsV)Vttzs\£ni)z?>-2 1. 25g(7. 2mmol), £ 
<fctf4- (4'-7)lJ-n7jLj*is) lyVfrtruV K 1. 70g(7. 2imol) SS?*^ 
;i/7>;U*^vH 20.0ml KjgflpU ©*flsb&7fcBMfc;&>J>7A 475mg(7. 2mmol), 
«^ft03tffc;&y»7A£iDiLfcfc, ^T5.5ra»L7c. £f£»7k£Jll 

^.i»x5 t ;p-c2isiamLfc«. nsn/t#»i**Tf4iHi, tt^Tfiftftjfi* 

^07hy77/-(;#U £np#;kk : M98':2)T?jgflSU 4-h 
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KDt.y-l-(4- (4'-7Mn7i/+-» WJWKnUy>-2-t 
>914mg OR* 42*) &m&MM£LTftrzo 
'H-NMR (300MHz, CDC 1 ,) 

6 : 7. 20 (2E d, J=8. 6Hz), 7. 01 (2E d, J=10. 6Hz). 6. 99 (2H. d. J=10. 6Hz), 
5 6. 92 (2E d, J=8. 6Hz). 4. 91 (IE m). 4. 49(1H, d, J=14. 9Hz), 
4. 41 (IE d, J=14. 8Hz), 3. 530H, dd. J=10. 8, 5. 6Hz). 
• 3. 21 (HI dd. J=10. 8, 2. OHz), 2. 75 (1H. dd. 1=17. 4. 6. 6Hz). 
2. 44 (IE dd. J=17. 4, 2. 4Hz). 2. 10 (IE d. J=4. 3Hz) 

(6) 4-kKD^y-l-(4- (4'-7i^D7i;+-» 'OyJWen 
10 2— t> 914fflg(3.0miol)^lfU v> 20ml ^^>7.)V^~)l 

>7 U U H 464 u. 1 (6. Ommol) £Jn*.T, 50VX 1 mfflmftLfc, KfomzykZUax. 

mm^)vx'2^mttiLfz^ nzntt®m$:*T2®. m^xmrn-km^x 

®*^3rV>-&mZ-3-)VX®mth. 4 - >Z)ls*-)Uttis- 1 -(4- 
15 (4'-7Mo7i/^y) ^>v;i/)h°P'Jv>-2-^-> 926mg 

'H-NMR (300MHz. CDC1 3 ) 

6: 7. 19(2E d. J=8. 5Hz), 7. 02 (2E d. J=10. 7Hz), 7. 00 (2E d, J=10. 7Hz). 
6. 93(2E d. J=8. 5Hz). 5. 29(1E m). 4. 49(1E d. J=14. 9Hz). 
20 4.43(lEd. J=14. 8Hz).3. 66(lEdd. J=ll. 9. 5. 7Hz). 

3. 52(1E dd. J=ll. 9. 2 OHz) , 3. 03 (3E s). 2. 75(1E dd. J=17. 9. 6. 8Hz). 
2. 71(lEdd. J=17. 9. 2. 6Hz) 

(7) 4-^^>x;i/fe;U^v- 1 -(4- (4'-7;i/tD7xy^y) 
1>iS)l) tfPU> ? >-2-^-> 926mg(2. 4imol)£x*y-;i/30ml \zmffib> 

25 tmmtl 'J ^7 A 822mg(7. 2mmol) £Un*_T 1 P#»MJ§Sit Ufc. £Jfo&£MEETM 
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Jl/*7.A^PTh^77^-iC{tL, ^1f> :St&X3^K70:30)T?§ifiU 4 
-(4- (4'-7MD7xy + y) ^>y'JHk'P'Jy>- 
2 - 834mg(iR^ 9730 LT#fc. 
'H-NMR (300MHz, CDC 1 3 ) 
5 6:7. 18(2H, d. J=8. 6Hz). 7. 02 (2H. d. J=9. 7Hz), 7. 00 (2H. d. J =9. 7Hz). 
6. 92 (2H. d. J=8. 'GHz), 4.45UH, d, J=15. 1Hz), 4. 40 (1H, d. J=15. 1Hz), 
4. 05 (1H, m). 3. 75 (1H, dd, J=10. 6, 7. 6Hz), 3. 17(1H. dd. J=10. 6, 5. OHz). 

2. 91 (1H, dd. J=17. 4. 9. OHz). 2. 42 CllC dd. J=17. 4, 6. 1Hz). 2. 32 (3H, s) 
^mmsi 4-*)W7b- 1 -(4- (4'-7Ma7x;^y) Ky-J)V) 

10 KD"Jy>-2-t> 

^M0!I3 0 an Ztltz 4-7-fe?;U^^- 1 -(4- (4'-7WD7x7^ 
x) 1>z?)V) tf □ U S?>- 2 -^-> 250mg(0. 7mmol) $m 4ml, 1ml tf>?g 

«cC«#U 100rT3RfP^Jt#L;fco Effiil*£«EET*«U Wftx^HfeJnA 

15 . «EET-C»»«, «S««:v'J*y;P*7Ad7nTh^77^-fc#U ^ 
U-> : StXf)K70: 30-50: 50) Ti§fflU 4-*;k&7 r h- 1 -(4- (4'-7 
MD7i; + y) ^ > v;W k° □ U x > - 2 - 3" > 1 63mg (iR*s 7 385) £&fctfiM£ 

'H-NMR (300MHz. CDC 1 3 ) 
20 6:7. 21 (2H, d. J=8. 6Hz). 7. 02 (2H, d, J=10. 2Hz). 7. 00 (2H. d, J=10. 2Hz), 
6. 93 (2H. d. J=8. 6Hz). 4. 47 (1R d. J=14. 7Hz), 4. 39 (1R d, J=14. 7Hz). 

3. 65 (1H, dd, J=10. 0. 7. 2Hz). 3. 54 (IE «0. 3. 160H. dd. J=10. 0. 5. OHz). 
2. 92 (1H. dd. J=17.1, 8. 1Hz). 2. 42 (1H. dd. J=17. 1. 6. 1Hz). 

1. 86 (1H, d. J=6. 7Hz) 

25 HM0S32 4-7tWt-l-(4 - (4'-i7DP7x;^-» ^>yJW 
KD'Jy>-2-t> 

Ummz 0 tmWUDHmz^K). 4-7)\s*w<>XT)V : T\i\ i t4->7UU 
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1. 72g(6. 8mmol) t 4 - h U ^fJk> U> t^v If o U y > - 2 - t> 
1. 20g(6. dm)l)frP>4-7-t?-)\'ttr-l-(4- (4'-^DP7i;+''» ^ 
>5W) tfD >J ->*>- 2 702n«(JR* 27%) £SM8fi»*£LTf*fc. 

5 'H-NMR (300MHz. CDCl 3 ) 

<5 : 7. 30 (2H. d, J=8. 9Hz). 7. 20 (2H. d, J=8. 5Hz), 6. 96 (2H. d, J=8. 5Hz), 
6. 94(2H, d. J=8. 9Hz), 4. 46(1H, d, J=15. 2Hz). 4. 4K1H. d. J=15. 2Hz), 
4. 06UR m). 3. 76(1E dd. J=10. 6. 7. 5Hz), 3. 18 (1H. dd. J=10. 6, 5. 0Hz). 

2. 92 (1H. dd. J=17. 4. 9. 0Hz), 2. 43 (1H. dd, J=17. 4. 6. 1Hz). 2. 32 (3H. s) 

10 mmm3 3 4-^3&7'h-l-(4- (4'-^PD7z; + y) w;wk 
□Uy>-2-t> 

»3 1 tmmofimz&Qs &mm3 2-^n^ntz4-7 : t^)v^-i 

-(4 - (4'-^nn7iy + y) ^> *J)V) tf a u *j y- 2 -Hr> 
253mg(0. 7mmol)#><D. 4-^W7'h-l-(4- (4'-^nD7x;^y) ^ 
15 >*?)V) tfo U v>- 2 -tf > 209mg(iK$ 93%) S«6ft««»i:UT#fc.' 
'H-NMR (300MHz, CDC1 3 ) 

6 : 7. 29 (2H, d. J=8. 8Hz). 7. 22 (2H, d. J=8. 5Hz). 6. 96 (2H, d. J=8. 5Hz). 
6. 94 (2H, d, J=8. 8Hz). 4. 48(11 d. J=14. 7Hz). 4. 40 (1H, d. J=14. 7Hz). 

3. 66 (1H, dd. J=10. 0. 7. 2Hz), 3. 55 (1H. m). 3. 17UH. dd, J=10. 0. 5. 0Hz). 
20 2. 920H, dd. J=17. 1. 8. 1Hz). 2. 42 (1H. dd, J=I7. 1. 6. 1Hz)." 

1. 87 (IE d. J=6. 7Hz) 

%Wft34 4-7±^)V^~ 1 -(4- (4'-7'D ; E7x; + y) *>VM 

tfPU vy-2 

lll»J3 0 tmUO-fimz&Qs 4-7)V*U*.>X7)V : T\i ] rt4-yu*: 
25 7xy-;P*>6IW!Lfc4- (4'-7'a : E7i^y) 'Oyj^DiJF 
1. 92g(6. 5mmol) t 4 - h 'J >f Jl^y 'Jil/t^y to 'J - 2 - t> 
1. 1 Og (6. Smo\)fr<b4-7-t3 L )\/tt- 1 -(4- (4'-7*D ; E7xy^y) ^ 
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> S J)V) t°D U v>- 2-*> 955mg(JR$ 35%) LT#£ 0 
'H-NMR (300MHz. CDC1 3 ) 

6 : 7. 44(2H, d. J=8. 9Hz). 7. 20 (2H, d, J=8. 5Hz), 6. 96(2H. d. 1=8. 5Hz). 
6. 89(2H. d. J=8. 9Hz). 4. 46 0a d. J=14 9Hz). 4. 41 (1H. d. J=I4. 9Hz). 
4. 06(lH,m), 3. 76(1H. dd. J=IO. 6. 7. 5Hz), 3. 18 (1H. dd. J=10. 6. 5. OHz). 

2. 92 (1H, dd, J=17. 4. 9. OHz). 2. 43 (1H, dd. J=17. 4. 6. 1Hz), 2. 32 (3H. s) 

^J60!I3 5 4-*)\,fizfh- 1 -(4- (4'-^n^7i;^y) ^>5?)l)\Z 
OiJ*>*>-2-t> 

nmmz i £mm<Djjmz£v. mmms 4^^4-7-1:^^-1 

-(4 - (4'-^Dt7i; + y) ^>v;i.)t°DU> f >-2-^-> 
330mg(0. 8mmol)^b, 4 -*;i^;7°h - 1 - (4 - (4'-7'D : E7x;^y) ^ 
>5?;W tf □ U $?>- 2 —*'y 240ng(ft* 79%) &m&®Vt<&>Jt LT%tz. 
'H-NMR (300MHz. CDC1 3 ) 

<5 : 7. 44 (2H, d. J=8. 9Hz). 7. 23 (2H. d. J=8. 6Hz), 6. 96 (2H, d, J=8. 6Hz). 
6. 88 (2H. d, J=8. 9Hz). 4. 48(1R d, J=14. 8Hz), 4. 40(1H, d. J=14. 8Hz), 

3. 66(1H, dd. J=10. 0, 7. 2Hz). 3. 55(lH.m). 3. 17(lft dd, J=10. 0. 5. OHz), 
2. 92(1H, dd, J=17. 1. 8. 1Hz), 2. 43 OH dd. J=17. 1. 6. 1Hz). 

1. 87 OH, d. J=6. 7Hz) 

£MM3 6 4-7tt)Vtt-l-U- (4'-^^y7xy + -» 1>*J 

MffiM3 0 tmU<D^m\Z^D. 4-7;^D^>X7;i/xt:Ki:4-^ 
->7xy-;i/^biSiSL^:4- (4'-^h4 : y7iy^» ^>yJ^DiJF 
1. 75g(7. Ommol) t 4 - h U / 9- )V z/ U )V ~t > t° □ U S J > - 2 - Hr > 
1. 21g(7. Ommol)^b 4 -7-tr^Jl/^- 1 -(4- (4'-* h+y7i;+y) 
^> v;W tf n »J i?>- 2 866mgOK$ 33%) LT#fc. 

'H-NMR (300MHz. CDC1 3 ) 

5 : 7. 15 (2ft d. J=8. 4Hz), 6. 98 (2H. d. J=9. OHz), 6. 89 (2ft d. J=8. 4Hz). 
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6. 89 (2H. d. J=9. 0Hz). 4. 45(1H. d, J=I5. 1Hz). 4. 38(1H. d. J=15. 1Hz). 
4. 05 (1H. m). 3. 81 (3ft s). 3. 74 (lft dd. J=10. 6, 7. 6Hz). 
3. 16 (lft dd, J=10. 6, 5. OHz), 2. 91 (lft dd. J=17. 4, 9. OHz), 

2. 41 (1R dd. J=17.4, 6. OHz), 2. 31 (3ft s) 

5 mffiM3 7 4-^;U*-/h- 1 -(4- (4'-^ h^r->7xy^'» ^>v*;w 
tfPUv>-2-^-> 

%mm 3 1 tmMk<D%ffiz& o , ^mm 3 6 m zntz A-r^^-t- 1 

-(4- (4'-/h^-/7x/+y) ^>i?)l) En U v>- 2 
291ng(0. 9bbo1)j&*S, 4-*)Wfh- 1 -(4- (4'-^h^y7i;^y) 
10 ^>> J ;i/) tfn >J 5?> - 2 - 291mgOK$ 98%) £&fiift:R*£LT#fc. 
'H-NMR (300MHz, CDC1 3 ) 

5 : 7. 17(2ft d, J=8. 4Hz), 6. 98(2ft d, J=9. OHz), 6. 90 (2ft d, J=8. 4Hz), 
6. 89(2H. d. J=9. OHz), 4. 45 (lft d. J=14. 7Hz). 4. 39(lft d, J=14. 7Hz), 

3. 81 (3ft s). 3. 64 (1H, dd. J=10. 0, 7. 3Hz), 3. 53(1 ft m). 

15 3. 15(11 dd, J=10. 0, 5. 1Hz), 2. 91 (lft dd, J=17. 1. 8. 1Hz), 
2. 42 (lft dd. J=17. 1. 6. 2Hz), 1. 86 (lft d. J=6. 8Hz) 

8 h^>X-4-T-fe5 L ;U^-5 -*<.>z?)\,tt*/ 1 - ( 
4-7iy + y^>y]l') tf D U ->*>- 2 

(1) OTr&f&LtzN- (X^T □-;!/) — N— (4-7i/4 1 y 

20 ^>is)l) -O— ^>$?;l/-D.L— fe»J> ^fJUXril' 14. 3 g(28. 3mmol)£ 
X*/-;U 140ml 20X^- h U 7AI h * -> Kx* y -;u*« 

11. 1ml (28. 3mmol) ^ST 1 ftW«#bfc. S«»*i«ffiTT?»*a, 10% 

<AA/***1Q>L. »»X^T?2@ttlijL, #*Ji»i*T 2 EI, ®fP&i&7l<-e 

25 220ml KjgtfU * 700ml $jta^LT 1 ISMilQ»ft»aEL&. Kfc®*ME.TT*mffi 

165ml Kjgtf, «#Lfc#5;lc*<tK'3*:J- h U 2 A 
987mg(26. lmmol) £4>*rofiD;t, Sbt^fiT* 1 #Wit#Lfc. ElfcttSMflET 
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tut, mmxf-jirzmmmbrc. fimmfe7kT2®, 3\t 

•J J] 7A^OTh^77-f- \ZH L > / \^-"tf > : SHUX^-Jl/ (20 : 80-0 : 1 00) 
;?*HJU ->X- 5 -^>y*M+->/f^- 4 - 1 HD^y - 1 - (4-7* 
/*S^>vJl/) tfDUv>-2-^>8.32 g0i3^3!O LT# 
fc. 

'H-NMR (300MHz, CDC1 3 ) 

5 : 7. 34 (7ft m), 7. 1 2 (3H, n), 6. 98'(2H. m). 6. 92 (2a d. J=8. 3Hz). 
4. 80(ia d. 1=15. 3Hz). 4. 53(1H, m). 4. 48C1H. d. 7=1 1. 9Hz), 

4. 40(lRd, 1=11. 9Hz). 4. 00(1H, d". J=15. 3Hz), 3. 71(lH.in), 3. 65(2Rm). 
2. 74(lEdd, J=17. 0, 7.9Hz). 2. 53(ia dd, J=17. 0, 6.0Hz) 

(2) ->X-5-^>vJ^4 1 v^5 : -;i'-4-tKo^~>-l- (4-7i/ 
^>^>>>)V) t°n 2 -^-> 500mg(l. 24mmol) 2:^7 DP^Jl/A 20ml \ZM 

Wh'JXW5> 864 u 1(6. 20mmolh *9 >X)V-fc-)V>7 H 
480 w 1(6. 20mmol)SJnx.. ^ST? 1 mmgtfthfz. SMSiffTtW. @£ 
g?x^;P£Sn*.T7k, fgfn&i&TkTiftfr, MTkm&i- b U 7A«lfc. 

)V (30 : 70-20 : 80) Tm& L , - 5 - ^ > ->*JI/^"+ >- / ^ - 4 - * ^ > 
x;M-^>-i- (4-7xy^->^>vJl/) t°P'J> ? >-2-^-> 560mg(JKm 
94*) ^*Sfe^^^<h LTffe. 
'H-NMR (300MHz. CDC1,) 

6 : 7. 34(7H. m), 7. 13(3H. m). 7. 00(2E m), 6. 92(2H, d. J=8. 7Hz), 5. 27UH. m), 
4. 85(lH.d, J=15. 1Hz). 4. 47(1H. d, J=ll. 9Hz). 4. 42 (1H, d, J=l I. 9Hz), 

4. 06 (1H. d. J=15. 1Hz). 3. 82(lH,m). 3. 66 (2am), 2. 98(3H.s). 
2. 91 (la dd, J=17. 0, 6. 6Hz), 2. 76 (1H, dd, J=17. 0. 7. 9Hz) 

(3) 5-^>->*;u^i>^^;i/-4-^^>7;;u*x;u^v- i - u- 

7x; + ^>i?jW tfptj v>-2-*> 560mg(l. 16mmol) ;-)V 20ml 
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iZ&fflk. J-tffiMtJ'JyA 265mg(2. 32mmol) £fln*_> 4 l$Klin8&aatU 3 St 
^:*I*Bfe:&UtfA 265mg(2. 32mmol) 2 PtfflJn&aSiiLfc. £J&ifc£»JET- 

5 >:»86X5 L ;K60:40-50:50)T*ttJL, h 7 >X- 4 -T-fe^l^:*- 5 
yK^y^fJkl- (4 -7xy^->^>vJU) U 2 
245njg(iR^ 463!) $rMfeffi»i LT#fe. 
'H-NMR (300MHz, CDC1 3 ) 

<5: 7. 32(7Rm). 7. 14C2H. d. J=8. 7Hz). 7. 10(1H. m), 6.98(2H.m). 
10 6. 92 (2H. d, J=8. 7Hz). 4. 880H. d, J=1S. 3Hz). 4. 49(1E d. J=12. 1Hz). 

4. 39(lRd. J=12. 1Hz). 3. 99UH, d, J=15. 3Hz). 3. 99 (1H. m), 3. 57(2H,m). 

3. 45(ia m). 3. 130H. dd. J=17. 8, 9. 1Hz), 2. 33 (1H. m). 2. 29 (3R s) 

15 MUM 3 8Tfbtlfc b7>Z-A-7±?-)lr?*- 5 -1>i?)l,ttzf*?- 

(4-7i/^>yJW ti°DU->*>- 2 145mg(0. 314mmol)£ 

miii. mmrnm (numzmmv. ioorT2o#*#Lfc. 

20 M7A^n7h^57-f-C#U :»ttX^-;K50:50)T?*mt. h 

7>x-5-^>v;i/^>>^^;u-4-^;i/*7°h- 1 - (4-7i;^^ 

>v?;U) tf O ij 2 34. 2ng(JR« 26X) LT*&. 

'H-NMR (300MHz, CDC1,) 

5: 7. 33(7H,m), 7. 15(2H, d, J=8. 7Hz). 7. 10(11 m). 6. 98(2Rm). 
25 6. 92(2Ed, J=8. 7Hz). 4. 91 (1H. d. J=15. 1Hz). 4. 46 (1H. d. J=ll. 9Hz). 

4. 42(lEd. J=11.9Hz). 3. 97UH, d, J=15. 1Hz). 3. 50(2H. m), 3. 42 (2H, m) . 
3. 05(lH,dd, J=17. 3. 7. 9Hz). 2. 36(1H. dd. J=17. 3. 4.9Hz). 
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1. 79 (lft d, J=6. 8Hz) 

0 4-7Wt- l-(3-7x;+y'<>yJ|/)lfniJy>-2 

-*> 

IltS) ^ tfc 3 - 7xy *i/^>y*;^ D U K l. 23g(5. 6iunol)<h4- 
K U *3^-> t!P U V>- 2 -*> 0. 97g(5. 6miol)fr£ 4 -Til?- 

)Vtt- 1 - (3 - 7x/^v^>vJl/) tf O U v>- 2 704mg(«37%) 

LTfffc., 
'H-NMR (300MHz. CDC1 3 ) 

6 : 7. 38-7. 28(3ft m). 7. 12(1H, t, J=7. 4Hz). 7. 02-6. 86 (5ft m), 
4. 48 (lft d, J=14. 9Hz). 4. 39 (lft d. J=14. 9Hz). 4. 05 (lft m). 

3. 75(lft dd. J=l 0. 6, 7. 5Hz). 3. 17(lft dd, J = 1 0. 6, 4. 9Hz), 

2. 91 (IE dd. J=17. 4. 8. 9Hz). 2. 41 (lft dd. J=17. 4. 5. 9Hz), 2. 31 (3H. s) 

mmW4 1 4-*;i/#7^- l-(3-7x/4 1 ->^>v;i')t:D'J^>-2- 

-(3--7xy^->^>vjU)ti 0 DiJ> ; >-2-^-> 200mg(0. 59mmol)^?>, 4- 
/M7°h- l-(3-7x;^y^>y^)lfOiJy>-2-t> 104mg(W 
59%) £&fe$PK#i<i: LT#fc 0 
'H-NMR (300MHz. CDC1,) 

6 : 7. 38-7. 26 (3ft m), 7. 12(lft t, J=7. 4Hz). 7. 03-6. 87(5ft m), 

4. 48 (lft d. J=14. 9Hz). 4. 40 (lft d. J=14. 9Hz). 

3. 65 (lft dd. J=10. 1, 7. 2Hz). 3. 53 (lft m), 3. 16 (lft dd. J=10. 1. 5. 0Hz), 
2. 91 (lft dd, J=17. 1. 8. 1Hz). 2. 41 (lft dd, J=17. 1. 6. 1Hz). 

1.84 (lft d. J=6.8Hz) 

%mmA 2&£tfnmm4 3 3 -7-t^)i^- 1 -(4-7x;+'M>y 

JWtf^'J v>-2, 6-v^>^ck^3-7ir^;^^- 1 - [4 -(4 
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7 x J K >.V)V\ tf^'J i/>- 2,6- V* > 

( 1 ) £iKfEittf>77& (Tetrahedron Asymmetry Vol. 6. No. 6, ppl249-1252, 199 
5) \z£ OGf&Lfz a-7 iZ^ NMert-T^** v#;i/#x;U^;l^ $ >®x 

4. 91g(14. 9mol). l-X^;U-3- (3 - v^^;P7S y 7°ofc: 

5 ;10 ftjl^v^ 5 K 4. 28g(22. 3mnol). h U X^;i/75 > 15. 8ml (113. lmmol), 4 
-7xy+y^>->*;!/7$> 3. 56g(17. 9mmolK ^odtK^A 77ml 5 
- 5rT 30 Wj^L. 1 -k h*n*v^>7*> U 7 l /-Jl/ 2. 41g(17. 9mmol)£2jn 
A. 55'CT2%jt^Lfco EJfcS*£*JETfc*l6U aS*MClH»X5\>},£ln* 
ftfD«»7K*^-h"J^A*T3ig, fifP*Jfi7tCT 1 0, 10%^X>^tK?§ 

io an? 3®'. «v»Tfi?n*!aL*TiEi«5fe»Lfc. mmx.^ jim^Mmi- h^j u 

#U ftgfeX^U: '\=HJ->(25:75)T?*aJU 3- (tert-T*^^^*;^ 

x;i/ 7 5 y ) - i - ( 4 - 7 x y * -> ^ > t° ^ u v > - 2 , 6 - v * > l. 46g 

15 'H-NMR (300MHz. CDC1 3 ) 

<5: 7. 35-6. 89 (9H ( m), 5. 40(1H, brs), 4. 93 (1H. d. J=I 3. 

4. 88 (lft d, J=13. 8Hz), 4. 31-4. 26(lft m), 2. 93-2. 85 (1ft m). 

2. 78-2. 66 (lft m), 2. 51-2. 47(lft m), 1. 88-1. 73(1H. m), 1. 46 (9ft s). 

(2) 3- (tert-^;p^^*;u#-;i/75y) -i-(4-7i;*m 

20 >v\>l/)£^U v>-2, 6-->**> 1.21g(3.0«nol)*hU7;U^oMl5nl fc 
*#U a^K:«iETlc:»|gLT#fcag*fc»Kx5 L ;i'*lin>L, 

AteUI, WJETKiaiBbTftitMISifcftiex^USlPA, Ili]«i«ilKl 

- . 3-7=y- 1 - ( 4 - 7 x 7 + y ^ > y J W l:^ 'J y > - 2 , 6 823mg 
25 0R*90X) £«*fiJ»5fc£L-tf»&. 
'H-NMR (300MHz. CDC1 } ) 

<5 : 7. 36-6. 89 Oft u). 4. 91 (2H. s), 3. 53(1H, dd. J=12. 4. 5. 1Hz), 
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2. 94-2. 85(1 E m), 2. 74-2. 61 (1H. in), 2. 27-2. 18 (1H. m). 
1.87-1. 72 (lH.m). 

(3) 3-75/- 1 -(4-7x/*v^>v;Wt£^Uv>-2. 6-v^"> 
800mg(2. 6mmol) Srgt&X^ 2ml IZjgjSJL, 25% J|{l:7jtSi<Z>gf&jg?£ 2ml £Jn;L 

-75 /- 1 -(4-7x/*v^>^;iOtf^'J>;>-2. 6-v:*> 
*Jft88lBg*WI!Lfc.C:©«fc'5tLT»6nfc3 -7S/- 1 -(4-7x7 + 
->^>5?;W fcWJ ->*> - 2, 6 -S?*> *flHK3(IJft l. 20g(3. lmmol), 8. 84N^ 
ft***7ml(61.4iBM)l). 7-iz hx h U ^ 7mK 7k 7ml ©^^^-5^1:^1, 
H{t# 'J 7 A 1. 83g(15. 4mmol), *3«fctf3lfl3K?- h U 7 A 530mg(7. 7mmol) Czk 10 
ml &Jn*TW»Lfc7K*i*£ 1 RF(B36^j-TS5TL/fc. ^©^7-fe hx h 21m 
L * 14ml £flnx., IiaTllF«Lfc. SiSJS*«JEETC«l8L, 8S4b£ 

CttU HFKX^JP : ^+l->(10:90)l! ! ?g{iiLT3-7'o^:- 1 -( 
4-7xy + v^>>?Jl/)t;^'J> ; >- 2. 6 -$**>*5«J;tf 3 -7*D^E- 1 -[ 
4- (4-7*D ; E7xy+^)^>v;H tf^U>?>-2. 6-^>Oii^ft (» 
2:1) 424ng£*«fetttttt£LTfcfc. 
'H-NMR (300MHz. CDC 1 3 ) 

(5 : 7. 43-7. 40 (0. 7H. m) , 7. 1 2-7. 07 (0. 7H, m) . 7. 35-6. 85 (7. 3H, m) , 
4. 97(1E d, J=13. 8Hz), 4. 88(1E d, J=13. 8Hz), 4. 72(1H. t. J=3. 1Hz). 

3. 12-3. 00 (1H. m). 2. 81-2. 73 (1H. m). 2. 44-2. 20 (2E m). 

(4) 3-^D ; E-l-(4-7i; + -M>yJW^'Jy>-2, 6-5?:t> 
i5«fct;3-7*D ; e- l-[4-(4-^7x;^y)^>y)Wt:XiJi;>-2 

, 6—?*><Dm&m (1(9 2:1) 200mg, 'J 7 A 67mg(0. 6mmolh N, N 

-^*3\M*;UA75 K 2ml 30 »IBH«m,«JETta98LT 
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(pH6. 3)) CftU 3 - 7tWt- 1 - (4 - 7x;^y^>yJW tf/<ij y* 
>-2. 6-v*> I08mg£$Wfe?fi^i:LT> 3 -7-fe3MH^- 1 - [ 
4- (4-7'n ; E7xy^v)^>v;i/]hf^U v>- 2, 6-^>63ng*»# 

3 -7-fe^;U^- l-(4-7i/^>yW fcf^U ^>-2. 6 -v^"> 
(H5S0H2) 
'H-NMR (300MHz. CDC1 3 ) 

5: 7. 35-6. 90(9H m). 4. 96 (IH, d, J=13. 7Hz).4. 880H. d. J = 1 3. 8Hz), 
4. 45 OR dd. J =9. 7, 4. 9Hz). 2. 91-2. 70(2H,m). 2. 42 (3H. s). 
2. 32-2. 26(1H, in). 2. 14-2. 04(1R m). 

1 -[4-(4-yo ; &7a:y4 1 -»^>v;W tf^iJ>f>-2 
. 6 -^> ($mm4 3) 
'H-NMR (300MHz, CDC1 3 ) 

<5 : 7. 42-7. 27 (4ft m). 6. 91-6. 85(4H.in). 4. 95 (1H. d, J=13. 8Hz), 

4. 88C1H, d. J=13. 8Hz), 4. 44(1H. dd, J=9. 8, 4. 9Hz), 

2. 90-2. 70(2H. m>, 2. 41 (3H. s), 2. 34-2. 23 (1H, m). 2. 14-2. OKIE m). 

4 3 -<*>*M)Vtt- 1 -(4-yz./Jri"*>z?M fc^U *?>- 

2, 6 -VJry 

mmw4 2 tmmtzLT'&tz3 -7u*:- i-(4-7x/*x^>s;;wtf^ 

'J->*>-2, G-V*>&£&$-'?U*-\ -[4- (4-^Dt7i/+y) 
^>v;Wtf^U^>-2, S-yXXDW&m (*tJ 5 : 1 ) 100ig^eH^J2 8 i: 
lTOcLT3-'<></'Ol^:t- 1 -(4-7xy^v^>v;i/)tf^Uv>-2 
. 6 - >?:*> 86mg »3lfi?ft#tl<h LTtffeo 
'H-NMR (300MHz, CDC1 3 ) 

6 : 8. 00-7. 95 (2H, m). 7. 65-6. 86(12H.m), 5. 00 (1R d, J=13. 7Hz). 
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4. 93 OR d. J=13. 7Hz). 4. 67 (1H, dd, J=9. 7. 4. 9). 
2. 98-2. 76 (2R m) . 2. 44-2. 1 3 (2H. m) . 

&£0i4 5 Z-MVilZfh-l - (4-7i/^x^>y» k°^U v>- 2. 
6 -^>feck(^l-[4-(4-ya ; E7xy + v)^>v;i/]- 3-*)Vti7°b 

%ffiM 4 2 <h|^«C LT y #fc 3 - 7U=E- 1 - ( 4 - 7 x y * >>^> >?;w tf^ 
l J> ? >-2, 6 -v^->*5ckD^3-yn : E- 1 -[4- (4-^71;^) 
^>2?;WfcT^»J v>-2, 6-i?*><Dm$#l (#9 2:1) 150mg, U 
A 50mg(0. 4mol), N, N- v*^;i/zM/A75 H 2ml <Big-&«r&gfi"r 45 flfll 

»»LT&fc8e*b£fi« lnl. ©g&*fc:»«¥U 100 < CT25^' 

&Bfc*SS:J- h U ? AtK^. 'J>gJSflHK (PH6. 8) , «V»TfilPftia*"Tf«s^L 

Mi|yU*yMD7h^7^ (JSIB&& : ^U-> (2 

: 0 ) TfflfHU 3-y;^yh- l-(4-7i;^>y^^'Jy>- 
2. 6 -v^>*5<fc^l -[4- (4-7'D^7x/ + y)W;H-3-^ 

^htf^»J> ? >-2. 6 -V-*><6m&to (#5 2:1) 

'H-NMR (300MHz, CDC1 3 ) 

«5 : 7. 43-7. 40 (0. 7H. n) . 7. 1 5-7. 07 (0. 7H. m) 7. 35-6. 85 (7. 3fc m) , 
4. 960H. d, J=13. 8Hz). 4. 89(1H, d. J=13. 8Hz), 3. 97-3. 93(11 m), 
2. 99-2. 88 (1H, m). 2. 75-2. 65(lH,m), 2. 40OE d. 1=4. 6Hz). 
2. 39-2. 27 UH.ni). 2.09-1. 96(lH,m). 

gffltfH 6 3-Ttt)Vttr- 1 -(4-7xy^v^>vJl/) fcf^U v>-2 
(1) 3-t K> 700mg(6. ImmoL 7;H*U v^tfcSS). 
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mmtLtzi^mittS U OA 512mg(9. lmmol); V ^^)VX)lt^i^ H 6ml 
(ItK&T. 7i/+^>yJ^oU H 1. 33g(6. lmmol) ZtiUX. MWlT* 16 mm 

5 S:vU*y;i/^vA^PTh^77^-II#L, ^X^Jl^ : n-^1i->(20:80 
)«tT3-hKn + y- l -(4-7x/ + v^>> ? ;i/)t°^U->*>-2- 
*>781mg («43S) ^Mi^tLtifc. 
'H-NMR (300MHz. CDC 1 3 ) 

d : 7. 35-6. 95(9H. m). 4. 60(1H, d. J=14. 5Hz). 
" 10 4. 49(1H, d. J=14. 5Hz). 4. 13-4. 06 (1H. m). 3. 26-3. 22 (2ft m). 

2. 30-2. 26(lft a). 1. 93-1. 69(4ft m). 

(2) - 1 -(4-7xy^->^>v;Wlf^'J v>-2-^"> 

909mg(3. lnunol)^b^SE0iJ2 1 tmWzLX 3 - >X)\,fc~)\,**^- 1 - 
(4-7x/+v^>>f;i,)tf^iJv>-2-^> 1. 13g (IK^ 99*) 
15 MtLXmco 

'H-NMR (300MHz, CDC I,) 

5 : 7. 37-6. 96 (9H, m), 5. 06 (1H. dd. J=7. 9, 5. 7Hz). 
4. 58(1E d. J=14. 6Hz), 4. 52 (1H. d, J=14. 4Hz). 

3. 31 (3ft s). 3. 29-3. 20(2R m). 2. 27-1. 81 (4H, m). 

20 (3) 3-^^>7s;i/*-;u^v- 1 -U-:7x/*->^>v;i/)tM'j ; j 

>-2-^> 400mg(l. lmmolh tt&mt) U OA 146mg(l. 3mmol) . N, N-v* 
^WA75 K 4ml ©^^^^T l mmm&&. METHSiLTlfci 

@%{c^x^$JnAT, tKt2Ihi, &tai%&7i<.mi-h i )OA*®Wirz®. 

: ^l7->(20:80)-C^ttiLT3 -7±^)U^- l-(4-7i/ + ^ 
>*J)V) hf^'J v> - 2 328mg (iRJp 87*) £LT# 
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£° .. 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 36-6. 94 (9H. i). 4. 60 (1H. d. J=14. 5Hz). 
4. 54(1E d. J=14. 4Hz), 4. 29 (1H. dd. J=7. 7. 5. 5Hz). 
5 3. 34-3. 21 (2H. m), 2. 38(3H. s). 2. 30-2. 20OH. m), 2. 00-1. 81 (3H, m). 

7 3 -^>^JW- 1 - (4-7x;4 ; y'<>yJW E^'J y>- 

>V)V) e^U v>- 2 200mg(0. 5mmol), 75 /z 1 (0. 6mmol) 

10 . mM-tisVA 87mg(0. 3minol), N, N- is *^)l-fc)Vh>T ^ K lml £>fg-&$|£ 
iiST 15 mmmmt, 6 a l (0. lminol) , SSBfc-fev'tfA 9mg(0. 03mm 

tra*_T, 7KT2 0, gSf0^m7K^h'J'7A7K?§^-e2lHl, if^Tg&ifrfe&TKT 

15 SS^^v'J*y;i/*^A^nvh^77^-{3#L, mm^)l : ^-9->(8 
: 92) Tr^m L T 3 - ^ >\AT l-(4-7x;^y^> tf ^ 'J v > 

-2-*>182mg (1R^82« ^mM^Mmut UTtffco 
'H-NMR (300MHz. CDC I ,) 

<5 : 7. 99-7. 96(2H.m). 7^ 60-6. 95 (12E m). 4. 64(1H, d. J=14. 5Hz). 
20 4. 58C1H. d, J=14. 4Hz). 4. 51 (ltt dd. J=7. 8, 5. 

3. 41-3. 26 (2R m). 2. 40-2. 30 (1H, m), 2. 11-1. 86 (3H, m). 
WkMA 8 3-^;W7'h-l-(4-7x;+^>'>*JW 
•*> 

6Tf#fc3 -7ir^;^^- 1 -(4-7x/*5>^>v;U)fc!^iJ v 
25 >-2-*> 127ig(0. \mo\)fr(bWm\2 9 tmWzLT 3 - tfrfi? h - I 
-(4-7xy^v^>v;U)^iJv>-2-^->108mg(iR^963!) 
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'H-NMR (300MHz, CDC 1 3 ) 

6 : 7. 37-6. 940H. m). 4. 61 (1H, d. J=14. 5Hz). 
4. 50(1H. d, J=14. 5Hz), 3. 84-3. 78(lft m), 
3. 34-3. 20 (2H. m), 2. 60(1H. d, J=4. 2Hz). 2. 28-1. 70(4H m). 
5 H»4 9 S - [ 03 R) -5-**7-l- (4-7x; + y^>y;W M 

2 5 7?%tz (R) - 4 - ^)Vts ^h-l-(4-7x / *->^> *?)),) M U 
U> ? >-2-^-> 400mg(l. 34mmol)S:^nP/t:JUA 10ml fC^U uuj])\, 
#x;U -i Vi/T-r- h 118. 7 m 1 (1. 47mmol)CD^OO*;i/A 2ml igi£H-18~ 

10 -nicTrrFu ffiTmT'&mfaT- zoft®m.ft'&. m#F B i*HtTo < c^T#a^, 
12 mmsmLfzo ELfoWtitmjzT-vmmm* wm^Mzmmu 

> Mli^D?h^7^- mmmm: n-^lfVi^x^MKl :3)) r 
mUL. ^fS{b^#/212mg(W46!«)^afeW«tLTt#^. 
15 'H-NMR (300MHz, CDCI 3 ) 

<5 :7. 36-6. 94 (9H. m), 5. 59 (2H. br). 4. 43 (2H. s), 4. 08-4. 03 (IE m). 
3. 78(1H. dd. J=10. 7. 7. 3Hz), 3. 27UH. dd. J=10. 7. 4. 6Hz). 
2. 93 (1H. dd, J=17. 4. 8. 9Hz). 2. 47 (1H. dd, 1=17. 4. 5. 7Hz) 

«0iJ5O S- [ (3R) (4-7x; + y<>yJW tf 

20 o'jy^] 

%mm2 5Wc (R)-4-^*7 , h-l-(4-7x/^y^>^WliD 
'J.y>-2-t> 220mg(0. 74mmol) ontfUl/A 2ml(C^L, *?■)], -fV 
y7t- K50mg(0. 88mmol), K'JX^75>0. 5 u 1 (ft*®*) £JD7L 

h^77^- (®Ml§^: n-A^th>:pi?x^;Kl :2, 1:3)) T*fS2U 
n-^it>:^x^;W^^*fbtT, HIB{k^ 198iDg(«76X)£aMi 
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7cS?##Hi (%) : C 19 H 20 N 2 O 3 S • 0. 5H,0£LT 
iM¥fi : C, 62.44 ; H, 5.7.9 ; N, 7.66 
*aSffl:C. 62.46; H, 5.87; N, 7.66 
5 HS£0iJ5 1 S- [ (3R) -5-^7-1- (4 - 7i J *v^> fcT 



MM 5 0 tHttC LT» »09 2 5 Tffcfc (R)-4-^;i/*yh-l-(4- 



7x;+->^>yjl/) h!n U y> - 2 - t> 150mg(0. 501mmol), IfKV->7 
i— b 87.2 1(1. lOmmolh h U X^JUTS > 13. 9 n 1 (0. 102mmol) Jg|2 
10 fk^«H22ug(iR3|5 66W*jifi«-«attT»fc. 
■ 7C*$Hffli (%) : C 20 H 22 N 2 O 3 S<hUT 
ffMlfi : C, 64. 84 ; H, 5. 99 ; N, 7. 56 
$S9tt : C, 84. 88 ; H, 6. 04 ; N, 7. 65 

5*16015 2 S- [5-^*7-1- ' (4-7xy*S"S>5W) -3-tfPU 

15 vx;H yatrj^i/A^^x-h 

*1S«5 OiR|«tLT, H2fS0Jl 7T»fc^4->i;U*^h- 1 -(4-7x 
J + > v;W t! □ U v > - 2 - * > 1 OOmg (0. 33mmo 1 ) . 7° □ fcMK 7 5> 7^- 
h 34 m 1(0. 37mnol). h U X^U75 >47 w. 1 (0. 33mmol)^b,^l2{fc£tlll0mg( 

20 'H-NMR (200MHz, CDC 1,) 

5:7. 40-6. 90 (9H, m), 5. 45-5. 30 (1H, m), 4. 43 (2H, s). 4. 15-4. 00 OR m). 
3. 79(11 dd. J=7. 4. 10. 0Hz). 3. 27 (IE dd, J =4. 8. 10. 0Hz). 3. 30-3. 15 (2H. m). 
2. 92 (H dd. J=8. 8. 16. 0Hz). 2. 46 (1H, dd. J=6. 0. 18. OHz). 1. 65-1. 45 (2H. m). 
0. 92 (3H. t, J =7. 4Hz) 

25 I&&0J5 3 S- [5-^7-1- (4-7i/^>yJl/) -3-tTD>J 
V-)V\ 7xXJ|/*;i/A* ; E5 : -^X-h 
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J * k * > ?M tf □ »J v > - 2 - > 1 OOmg (0. 33mmo 1 ) , 7 x ~ ;K V ->7 
h 36 m 1(0. 33miol)v MJ X^JU75 >47 /x 1 (0. 33mmol)fr £>,j§IB{L£-$l 120mg( 
JR* 87K) £Mfi§ftt B a H <h LTt#£. 
'H-NMR (200MHz. CDC lj) 
5 6 :1 52-6. 90(151 1). 4.45 (2H, s). 

4. 22-4. 08(11 m). 3. 85(11 dd, J=7. 1, 12. 0Hz). 
•3. 34(11 dd. J=4. 2. 12. OHz). 2. 98(11 dd. J=.8. 8. 18. OHz). 
2. 53(lH,dd. J=5.2. 18. OHz) 

$1K0!I5 4 S- [ (3R) -5-^7-1- (4-7i/ + y<>yJW M 

io pijv-;n ^yv)V^ts-n^-v 

$mm2 a)-4-*)W7h- 1 -(4-7xy^vA>v;wtfo 

U v>- 2 200mg(0. 67mmol) &£rnnsfc;i,A 2ml CigtfU Ozs)V <i 

V 5/7:7"- h 99 At 1 (0. 80mmol) , h U x^^7 5 > 0. 5 p. 1 (ftftft) SMtl, & 

fflfeCf^S^ftbt. Mi3{fc&t7 217mg(iR* 75*) £.fifi»*£ LTflfc 

o 

'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 37-6. 94(141 n). 5. 71 (11 br). 4. 40(41 bs). 4. 15-4. 06(11 m). 
20 3.79(lldd,J=10. 7,7. 3Hz). 3. 28(11 dd,J=10. 7,4.8Hz), 
2. 92(11 dd. J=17. 4. 8. 9Hz). 2. 46(11 dd. J=17. 4. 6. OHz) 

*Jfi^J5 5 S- [ (3R) -5-^V-l- (4-7i;+M>yJW tf 

^.7>K« 264ng(l. 76mmol),7-fe^^PU h* 125 it 1 (1. 76mmol) * V)VX> 
25 4ml 7013T 30'#M«#Lfc. ±» 2 5 Tf# 

Ac (R)-4-^;i/*7°h- l-(4-7x;+y^>y;i/)tfDUy>-2-t> 
220re(0.74mnol)£»tfU HJX9\>P75> 5,1 ££ l (ttit»£lDA, II6T 
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li^nThy77^- (JBM&Ji: n-M^ : RRx^Kl : 2)) THISL 
. n-A.^+|-> : m&x.?)\,frt>1®mtLT. MBit^M 193ng0K¥ 68*) £S 
5 ft^iLTffc. 
'H-NMR (300MHz, CDC lj) 

0:8. 40 (1H. s). 7. 37-6. 95(9H, m), 4. 44 (2H. s). 4. 40 (4R bs), 
4. 12-4. 02(1H, m). 3. 78(1R dd. J=10. 7, 7. 7Hz). 
3. 26 (IE dd. J=10. 7, 5. 0Hz). 2. 95 0a dd. J=17. 5. 9. 1Hz), 
10 2. 50(lH,dd. J=17. 5. 6. 2Hz),2. 05 (3H. s) 

*lfi0S5 6 S- [ (3R) -5-^7-1- (4-7x/ + ->^>^) tf 

$£012 5Wc (R)-4-*;i^7h-l -(4-7x/*->^>^)tfP 
'Jy>-2-t> 220mg(0. 74mmol) P P;fr;UA 2ml 
15 <Vv7^— h 113 /i 1(0. 81miol), h > 5. 1 n 1 (ftMKEft) £JQ;L 

1:2)) TlMttU HIB{k^« 230ng(JK*7(a)&MfijftJR«tL/T#fc. 

20 'H-NMR (300MHz. CDC 1,) 

<5 :7. 97-6. 92C14H. a), 4. 47-4. 32(2H,m), 4. 14-4. 04 (1ft a). 

3. 79 (1H. dd, J=10. 7, 7. 8Hz). 3. 29 OH. dd, J=10. 7, 5. 1Hz). 

2. 93 (1H, dd, J=17. 5, 9. OHz), 2. 51 (1H, dd. J=17. 5, 6. 2Hz). 

*«095 7 S- [ (3R) -5-^*7-1- (4-7i;+y 

25 ^>v;i/) fcfP'J->*x;H -f* K^tfvft-^-b 

MffiM2 5TWc (R)-4-/;U*-7 P h-l-(4-7x7^v'^>v;U)tfP 

'J x>-2-*> 220mg(0. 74miol)£;7PP*;i/A lm\ \Z&ML* X3MI/ -f 7 
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;>7:th*;M-h 93 u 1(0. 81miol), KUx^;U75>5. 1 u 1 (M$»£jJ0 
x., S£gH&T30#fflaH*Lfc. E£tt£«EETT*B&, Wl^nvh 
^77<- (g|B»tt: n-AW>:iilf;H:2)) TiiL n-^+l" 
>:»llfJW^Wlt, BEfc£* 214ng(4X# 70K) LT% 

'H-NMR (300MHz, CDC 1 3 ) 

(5 :7. 69 (H bs), 7. 37-6. 94 (9H, m). 4. 43(2R s). 4. 24 (2H. q. J=7. 1Hz). 
4. 07-4. 03UH, m), 3. 79(ia dd, J=10. 7, 7. 7Hz), 3. 250H, dd, J=10. 7. 5. 1Hz), 
2. 94(1H. dd. J=17. 5. 9. 1Hz). 2. 50(1H. dd, J=17. 5. 6. 3Hz), 1. 31 (3H, t. J=7. 1Hz) 
^]&S0!I5 8 X?MI/ [ ( { [ (3R) (4-7x; + y^' 

>vm tfoUv-;n x;U7 7-;u} luvtf-M ray] 

0«i:TO(CLT i%H2 5Tfffc (R)-4 -*JU;&7>- 1 -(4- 
7i;+M>yf) tfDU^>- 2 -^->30dmg(l. OOmiol), -f VvT^hP^ 
X^;i/XXx;U 246 u 1(2. 20mmolh h 'J X3Ml<75 > 41. 7 u 1 (0. 300mmol)^^ 
, Mfc^tt 41 7mg(W 97*) ^MfefEfc^ t Itffc. 
7G*#*rM (*) : C 22 H 2 ,N 2 O s S • 0. 4H,0<i:LT 
tflt : C, 60. 64 ; H, 5. 74 ; N, 6. 43 
: C, 60. 60 ; H, 5. 70 ; N, 6. 43 

[ ( { [ (3R) -5-5J-+V-1- (4-7x;+y^>^) 

tfDUvx;i/| x;U77x;i.} t>)\,i£~)V) 757] mm 

nmrns sunztitzx.^ c ( { [ or) -5-**v-i- (4-7 

x^M>y^) ifoijj;x;u] x^77-JH *;^x;i/) 75 /] 7tf 

-h 225mg(0. 525mmol)£i^3inh ift&&3iDi (DUmzmfm* lOO^T 25 #fln 
ffTT*l»U^W7A^D7h^77^-H#L^OD^A:^3'y 
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Ttmftftm (%) : C 20 H 2 - 0 N a O 6 StLT 
tUftt : C, 59. 99 ; H, 5.03 ; N, 7.00 
$8MI : C, 59.81 ; H, 4.92 ; N, 7.07 
5 0 X^;i/ 3- [ ( { [ (3R) -5-**7-l- <4-7x/* 

\ZW)*J-)V\ 7,)1~7t-)V] )V) 75/] 7n/VX- 

h 

5TM*fc (R)-4-*;fc&:/h- l-(4-7x/ + y^>.yJ|/)tD 
l Jy>-2-t> 2O0mg(0. 67mmol) P P#;UA 2ml fcJ&#L. X^ 3- 
10 -f V 2/7* h h 106 m 1(0. 80mmol), h 'J X^75 > 0. 5 u 1 ( 

*id'D7hy77'f- (SBii$ttE: ^PD^;UA : ^^/-;K20 : 0) TH# 

»U HE^tt243ing(JRJ|5 82ttS«ftilll««rtUTtlfc. 

'H-NMR (300MHz. CDC1 3 ) 
15 6:7. 37-6. 94 (9H. m), 5. 94 (IE br), 4. 43 (2H, s). 4. 16(2E q. J=7. 1Hz), 

4. 09-4. 02 (1H. m), 3. 76 (IE dd. J=10. 6, 7. 5Hz). 3. 53 (2H, br) 

3. 25(1H. dd. J=10. 6. 5. OHz), 2. 91 (IE dd. J=17. 3, 8. 9Hz). 

2. 53(2H. t. J=5. 9Hz). 2. 45 (IE dd. J=17. 4. 6. 2Hz), 1. 26(3E t, J=7. 1Hz) 

mffiM6 1 N- ( { [ (3R) -5-^V-l- (4-7i/^>yJk 
20 ) tTDUi?-;W X^7 7-)H %)V&=.)V) -0-7y-> 

$mM6 OTWc. X^;i/ 3- [ ( { [ (3R) -5-**V-l- (4- 

7x;+y^>yW tfo'Jvx;!/] x^7tx;u} 75/] 7u 

A/X-h 261mg(0. 59niol)&&tt8-lEtt(l :.l)OSSI3il fci8KU lOO^T 

mZwvhtryU- mmmm: *nn*;W*:/*/-;i/(10:l)) T*t®! 
t, JBIEfc£ft 170mg(M 70*) LT^fCo 



WO 00/17162 



PCT/JP99/0S103 



133 

'H-NMR(300MHz. DMS0-d 6 ) 

5 :8. 31 (IE br). 7. 42-6. 95 (9H. m). 4. 39 (1H. d. 1=15. 1Hz). 
4. 33 0E d, J=15. 1Hz), 3. 98-3. 900H, m). 3. 71 (1H, dd. J=10. 4. 7. 3Hz). 
3. 26 (2H, t, J=6. 5Hz). 3. 16(1E dd. J=10. 4, 4. 5Hz), 2. 83 (IE dd. J=17. 0. 8. 6Hz). 
5 2. 36C2H. t. J =6. 9Hz). 2. 27 (IE dd. J=17. 0, 5. 6Hz) 

££0*6 2 S- [ (3R) (4-7x/ + v^>vJU) \L 

Vi?>-2-*> 200mg(0. 67mmol) , N, N-y^fM^-^O'J h* 68 
10 Ml (0. 73mmol) &>7 PDW A 1ml fcjg#L; HJX^;i/7 5> 102 u 1 
(0. 73mol)®*nnjfcJUA lml (TCTffiTU irFfcTftM-? 1 ftM% 
60%7jcig{bi- h U £A 27mg(0. 67mmol) SrflDA* M"C 10 fl-IHHJB* 

15 #77<- mmm : n-^^-y-> : ftttX^JKl : 2» -elf ML, MjEfc&« 

153ng(JRS|S62Ji;)&RKtfttt«»tL/T#ft:. 

7C*£*ftt (*) : C 20 H 22 N 2 O 3 S • 0. lH 2 Oi:LT 

ttJHI : C, 64. 52 ; H, 6. 01 ; N, 7. 52 

&8ltt : C, 64. 38 ; H, 6. 05 ; N, 7. 41 
20 '$JK0!I6 3 S- [ (3R) -5-^V-l- (4-7x/*y^>y;W t? 

□ Uy-^] 4- ; t;i/^'J>*;i/^^x-N 
%MM6 2tmm\zLT.mmm2 s-v&tt ao - 4 i-u- 

7xy+v^>v;i/)tfP'J v>-2-^> 150mg(0. 501nmol). ^:)V^)>ti)V 
feJ^O 1 ) K 451 At 1 (3. 85mmolh 60XzK*flS*- h U ^Jh 140mg(3. 50mnol)#*& 
25 , MIBft-&^185mg(iR^90*)^4efe«tl<hLT#fc. 

5c*^«fH (%) : C 22 H 24 N,0 4 S • 0. 3H,0<!:LT 
S-M.-C, 63.23 ;H, 5. 93 ; N. 6.70 
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H#M:C, 63. 09 ;H, 5. 95 ; N, 6.66 

^»6 4 S- [ (3R) -5-^+7-1- (4-yx./^r^>^)l) M 

%mm2 5T§fc (R) - 4 - h - 1 - (4 - 7x ;^y^>yJW t!P 
'Jy>-2-t> 200mg(0. 67mmol) . 7°D tf -*-)V>7 □ 'J h* 64 /i I (0. 73mmol) 
^^PD/Js^A 2il fcjgfcU HJX3^7^> 102 m 1 (0. 73mmol)£>£*np# 
;UA 1ml CCmTU i&Ti&T&O'CT 1 «R8a»Lfc. S*«fe«ffiT 

M^> : @fl&X3MKl : D) TttfiU KUBfl^'Kr 228mg(JK$ 96S) 
'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 37-6. 95 (9ft n),. 4. 46(1H, d. J=14. 7Hz). 4. 40OH, d. J=14. 7Hz). 
4. 10-4. 01 (1H. m). 3. 76UH, dd. J=10. 7. 7. 5Hz). 3. 17(1E dd. J=10. 7. 5. 0Hz). 
2. 92 (1H. dd. J=17. 4. 9. 0Hz). 2. 55 (2H. t. J=7. 5Hz). 2. 42 (IE dd, J=17. 4. 6. 0Hz), 
1. 16C3E. t. J=7.5Hz) 

$£096 5 S- [ (3R) -5-^V-l- (4-7i;^x^>yJW M 
U U y'-jH 7* >^:*X- h 

Hffi^2 5Hntc (R)-4-*;kfr7'h-l-(4-7xy*^>:^)tfP 
, J^>-2-^-> 200mg(0. 67mmolh ^U^^P'J K 76 u 1 (0. 73mmol)^^ni 
□*;UA2ml fc»fi?U h'JX^;i/75>102 m 1 (0. 73mmol)tf>7 PP*;UA 1ml 

mm* o'CTiTFu mTmrvk or-c 1 mrmftvtz. KmrnzMEETFrmmm 

, BH&X^UcjgtfU *, fiftftifl*t?tt»Lfcft, SS*«aft± h U 7 ATS 

'H-NMR (300MHz. CDC1 3 ) 



WO 00/17162 



PCT/JP99/05103 



135 

<5 : 7. .37-6. 95 <9H. m). 4. 47(1H, d. J=14. 7Hz). 4. 39 (IH. d, J=14. 7Hz), 
4. 10-4. 01 (1H. m), 3. 76C1H. dd, J=10. 7, 7. 5Hz), 3. 16(1H, dd, J=10. 7, 4. 9Hz). 
2. 92 (IE dd, J=17. 4, 8. 9Hz). 2. 51 (2H, t, J=7. 4Hz). 
2. 42C1H. dd, J=17.4. 5. 9Hz). 1. 73-1. 60 (2H. m). 1. 16C3H, t. J=7. 5Hz) 
5 H^J6 6 S- [5-^V-l- (4-7x7^^>^) -3-fcfd'J 
*?=.)],] <>?>?-*3L-h 

. mmm64tmmizLT. ^mmn-vmz 4-^;wyh-i-(4-7i 

/ + '>^>v;W tfo ij *J>- 2 I00mg(0. 33mmolh SfS^D'JH 

48mg(0. 40mmol), h VX^JITS. > 57 u 1(0. 40mmol)^<=>, M^it^m 78mg0K 

io mM%)%m&mwi®tLTmz a 

'H-NMR (200MHz. CDC 1 3 ) 

<5 :7. 40-6. 90(9H. m). 4. 48(1H, d, J=16. 0Hz), 4. 40(ta d. J=14. 0Hz), 
4. 12-3. 97 (ia m), 3. 77 (1H. dd, J=7. 5, 10. 0Hz), 3. 17(1H. dd. J=4. 9. 10. 0Hz). 
2. 93(1E dd, J=8. 9. 16. 0Hz), 2. 53(2H, t, J=7. 8Hz), 2. 43 (ia dd, J=6. 0. 18. 0Hz). 
15 1. 70-1. 55 (2a m) . 1. 42-1. 24 (2a m) . 0. 90 (3a t. J=7. 3Hz) 

$mM6 7 S- [ (3R) -5-**7-l- (4-7i;+^>^) tf 

mmm2 smtz a)-4-*)w?h- 1 -(4-^x/4 i v^>v f ;wtfo 

U^>- 2 200mg(0. 67mmol), -f yyfUMD U K 77 u 1 (0. 73mmol) 
20 £^nn*;|,£ 2ml \Z®BL, hUX^;U75 > 102 /z 1 (0. 73mmol)CD>0 07ts 

)Vh lmi o"ctmtl, ?st^7^ ot:T i mmmfchtz. Rjm*®ETf 
-cam mmx-^Mzmmv. &ft&&7j<TSfc&L£^ 
^AT^tfc. mmrrm^ Wi^a7^77^- (sph^K: n- 

M^> : »fJK! : D) T*ttSU MBitS® 223mg(TO 913!) 

25 ftrntLxntzo 

'H-NMR (300MHz, CDC1 3 ) 

5 :7. 06-6. 95,(9H. m). 4. 47(ia d, J=14. 6Hz). 4. 39 (1H, d, J=14. 7Hz), 
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4. 07-3, 73(1H, in), 3. 76(1H. dd. J=10. 6, 7. 4Hz), 3. 15(1H, dd. J=10. 6. 4. 8Hz). 
2. 92(1H, dd, J=17. 4, 8. 9Hz), 2. 77-2. 63(lH,m), 2. 42(1E dd, J=17. 4. 5. 8Hz), 
1. 19-1. 15 (6Eid) 

»J6 8 s- [5-^y-i - (4-7i;+M>^JW -3-tfnu 
2-7irjH^>5 1 tX-h 

J * > *?)],) kfPU^>-2-*>l OOmg (0. 33mio 1 ) , 7 x ~ t=f-)V $ P 
»J K 57mg(0. 37mmol)» hUx^75> 57 /z 1 (0. 40imol)j&>5,affi<fl:<&i|fe 61mg( 

'H-NMR(200MHz, CDC1 3 ) 

6 :7. 40-6. 90 (HE i). 4. 45 (IE d, J=14. 8Hz), 4. 36 (1H, d. J=14. 7Hz). 
4. 10-3. 95 (1H, a), 3. 79 (2H, s). 3. 74 (IE dd. J=7. 5, 10. OHz), 
3. 14(1H. dd. J=4. 9. 10. OHz), 2. 90UH. dd. J=9. 0. 18. OHz). 
2.40(lH.dd. J=6. 1. 18. OHz) 

^mm69 S- [5-^7-1- (4-7i;=! : y^>yJW -3-fc!P'J 
- (4 -£pn7x-;U) x^>^x-h 



^SfiW6 4tH«fc:LT, ^lfi«|17Tf§& 4-^M7'h-l-(4-7i 
J*zs1> s J)V) t!P'J> ? >-2-^-> 100mg(0. 33mmolh p-^nn7x-^7t 
W°'J H 76mg(0. 40mmol), h 'Jxf;i/75 > 57 /* 1 (0. 40mmol)^b, MW.it 

85mg(iRs£ 57» Sfctfifflrtttfefc LT#fc. 
'H-NMR (200MHz, CDC1 3 ) 

<5 :7. 40-6. 90O3E m). 4. 45 (IE d. J=14. 7Hz). 4. 37 (IE d. J=14. 7Hz). 
4. 10-3. 95 (IE m). 3. 75 (2H. s), 3. 74 (IE dd. J =7. 5, 10. OHz). 
3. 13 (IE dd. J=4. 9. 12. OHz). 2. 90 (IE dd. J=8. 8. 18. OHz). 
2.38(lEdd. J=5. 9. 20. OHz) 

3*060! 7 0 S- [5-^7-1- (4-7i;^^>vJW -3-fcfPU 
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/=H"*>5?;Wlfoy v>-2 50mg(0. 17mmol), y7x^JI/7tfJ^ 

D 'J h* 58mg(0. 25mmol), h <JX^;i/7S > 57 u 1 (0. 40mmol)fr <=>> Si2{fc£$J 
57mg(JR^ 69!«) LTUfc. 
5 'H-NMR (200MHz, CDC1 3 ) 

<5 :7. 40-6. 90 (19a m). 5. 13 OH, s). 4. 45 (1H. d, J=14. 5Hz), 
•4. 36 (1H, d, J=14. 7Hz), 4. 14-4. 00(1H. m), 3. 77(1H, dd, J=7. 4. 10. 0Hz). 
3. 16 (1H dd. J=4. 8, 12. 0Hz). 2. 92 (lft dd, J=8. 9, 18. 0Hz), 

2. 41 (1H. dd. J=5. 9.18.0Hz) 

10 '*Jjffl|7 1. X^;P 3-W-3- { [ (3R) -5-t*V-l- (4- 

7xy^y^>y;w tfPUv-;i/] wii—M ^a/t/x-h 

'Jy>-2-t> 200mg(0. 67mmol), If^- 3 - ^ D □ - 3 -t^V^D 
*-h 94 p. 1 (0. 73mmol)^^PPilN;i/A 1ml K:*#U HJX3MI/75> 102 
15 m 1 (0. 73mol)©*nn<fs;kk 1ml jgjfcfe.O'CTWTU iSTiHTmo'CT? 1 P# 

*PTh^7f- .(M&tt : n-^tl-> : BW6x^;Kl : 2)) TSWU 
JBEft^ttl7Bi«(«y(S63X)*ilftilll««t'LT»fc. 

20 'H-NMR (300MHz, CDC1 3 ) 

6 :7. 37-6. 95(9H,m). 4. 43 (2H. s). 4. 19(2H. q, J=7. 1Hz), 4. 14-4. 09OH, m), 

3. 78(1H, dd. J=10. 7. 7. 5Hz). 3. 55(2ft s). 3. 20(1H. dd. J=10. 7. 4. 8Hz). 

2. 94 OH, dd. J=17.4, 8. 9Hz). 2. 44 (1ft dd, J=17. 4, 5. 9Hz), 1. 27 (3H, t, J=7. 1Hz) 
$mM7 2 tert-W 3-^V-3- { [ (3R) -5-**V- 
25 1- (4-7xy + y^>yJW tfpijv>x;i/] X;i/7>-JH 7"n/Vl-h 
ty-tert-y^P vn^-h 124 u 1 (0. 73mmol)£7-fe hXhU^ 1ml 
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D'Jy>-2-t> 200mg(0. 67mmol) (D7± h- h U )V 1ml *§&£Jn;L, 10 ftfH 

5 mmzwrhsf^yj- (mmmm: n-A^u->:»iifjKi : 2)) -emmL 

'H-NMR (300MHz, CDC1,) 

<5 :7. 37-6. 95(9ft m). 4. 43(2ft s). 4. 14-4. 06(lft m). 
3. 78C1H. dd. J=10. 7. 7. 5Hz), 3. 47 (2ft s), 3. 20(1H. dd. J=10. 7, 4. 8Hz). 
10 2. 93 (lft dd, J=17. 4, 9. OHz), 2. 44 (lft dd, 1=17. 4, 5. 9Hz), 1. 53 Oft s) 

3 3-^*7-3- { [ (3R) -5-^V-l- (4-7x/* 

%ffiM7 2T*mzt e r t 3-**7-3- { [ (3R) -5-* 

*V-1- (4-7i;^M>yJW ZWJi?-)V] 7.)\s~7t-M 7*n/V 
15 X-h 224mg(0. 51nunol)> h UlfJ^5> 203 p.. 1 (1. 28mmol) & h U 7;M"D 
&8&2ml t^DD*;UA2nl ©»ttfc»*U 5 BIHMf#Lfc. RlStt&MJEET 

mmx^Mzmmu in gut mmm^zsmm-k^omm-v^ 

fcLT, ^I2^^| 151mg(iR^ 77»&afe»*£:LT»&. 
20 'H-NMR (300MHz. DMS0-d 6 ) 

5 :7. 42-6. 97 (9ft m). 4. 40 (lft d, J=15. 1Hz), 4. 35 (1H, d, 1=15. 1Hz), 

4. 11-4. 02 (lft m), 3. 76 (lft dd, J=10. 6, 7. 4Hz). 3. 66 (2ft s). 

3. 16 (lft dd. J=10. 6. 4. 3Hz). 2. 90 (lft dd. J=17. 1. 8. 8Hz), 

2. 30 (lft dd. J=17. 1.5. 2Hz) 
25 %mmi 4 X9-)V 4-^V-4- { [ (3R) -5-^V-l- (4- 

7x;+y^>y;w tro'ji;x;n *)],7y-)V) 7?yx-h 

^J-JL=f-)V +h>7^*-H 113 u 1 (0. 88ramol)^7-fehxhU;Hnil \zmffi 
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U N, N-t))\,ts-)Vi/'i = ?V-JU 130 mg(0. 73mmol) 30 

, *Kfl2 5T*»& (R)-4-/;i/*^h- 1 -(4-7x/ + ^>vJ|/)tfP 

•J v>- 2 200mg(0. 67mmol) (D7ii h U ;U 1ml «£2in;L 10 JHSffll 

m&lkS® 236mg(iK$ 75K) £&&mfct UTlifc. 
'H-NMR (300MHz. CDC1 3 ) 

.5 :7. 37-6. 95 (9H. m). 4. 43 (2H. s). 4. 11-4. 04 (3H. m). 

3. 750H. dd, J=10. 6. 7. 5Hz). 3. 17(lft dd, J=10. 6. 5. 0Hz). 

2. 91 (1H, dd, J=17. 4. 8. 9Hz). 2. 86 (2H. t. J=7. 1Hz). 2. 62 (2H. t. J=6. 9Hz), 

2. 42 (1H, dd, J=17. 4. 6. 0Hz). 1. 24 (3H. t. J=7. 1Hz) 

»J7 5 4-**7-4- { [ (3R) -5-^V-l- (4-7I/ + 

->^>v;i/) tfn"jv-;i/] x;U7t-;H 

%MW2 5mtz (R)-4-/M^h-l-(4-7x;^y^»*;WtfD 
'J-/>-2-t> 200mg(0. 67mmolK Mfcat<MMw (0. 67mmol)£THF 2ml 
60%7K^b^-K'J^A 27mg(0.67nuDol)2:tinA. ^ST 16 P#|!»18t#L 

Lfcftv h U ^AT&glLfc. MJETTTOm, Mlii'OTF^ 

77^- (MH^ : >7uu*)\,k : pt^y-JU (5:0) T*jt®[U HK{t£ 
$ 163mg(W 61*) £«6ft&tttl<>: LTH£. 
TC^Mrtt (%) : C 21 H 21 NO s S • 0. lH 2 OtLxT 
if#ffl:C, 62.85 : H, 5.32 ; N, 3.49 
^8flffi:C, 62.80; H, 5.12; N, 3.52 

£MW7 6 (3R) -5-^V-l- (4 -7i^y^>yjV) tfn'Jv 
*JEM2 5T#7c (R)-4-^;P*yh-l - (4 - 7x /*^>v;L<) tfn 
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L)^>- 2 -■*> 220mg(0. 74mmol) A 2ml IcSBSU /^Ml/ -fV 

ftyJt- h 59mg(0. 81minolh N UX^;i/75 > 5. 1 u 1 (8£$S) &ijfl;L g 
^HHmT 12 Pf^JfftL/io K«aES»ET-C»««, Mlli/07h^7 
-T- (JSffi&tt: n-^\++f->:^X^;Kl :2)) TttKU MBitS® 75mg( 
JR* 27*) €: JSfitttt* £ 
'H-NMR (300MHz. CDC1 3 ) 

a :8. 30-7. 98 (1H. a). 7. 35-6. 92 (9H. m), 4. 56-4. 49 OH. i). 
4. 44 OH, d, J=14. 8Hz). 4. 36 Oa d. J=14. 7Hz). 3. 89 Oa dd. J=ll. 1. 6. 9Hz), 
3. 37 OR dd, 1=11. 1, 3. 0Hz). 3. 19 (3H. d. J=7. 8Hz), 3. 02 Oa dd. J = 1 7. 9. 8. 9Hz). 
2.55(lH,dd, J=l 7. 7. 4.0Hz) 

t£MSM7 7 (3R) -5-^V-l- (4-7x/ + ^>yJW IfoUy 

'Jv>-2-^-> 220mg(0. 74mmol) an^UA 2ml X^Jl/ -fy 

ttisT-j—b 71 At 1 < 0. 81mmol) &<fctf^£I8§5!L£: h 'J X3MI/7 = > 5. 1 
1 (MiEa)*3j;OT®?2. 1 m 1 (MUM) <DP unftfr A Q. 1ml igiig&jjn*.. g 
^#H^T 2 BTO £&i££MEETT$l^ @1^X?MH;:}gft?U 0. IN 

WI^n7hi^77<f- (MM®® : n-^D-> : RKxsSfcO : 2) 
) T»«U HEflS^*21lBg(JR*74Ji;>&»ift6a«* 1 »:LTflfc. 
'H-NMR (300MHz. CDC1 3 ) 

5 :7. 61-6. 91 (10H. m). 4. 51-4. 38 (3a m). 3. 91-3. 84 OR m). 3. 74-3. 32 (3R m). 
3. 06-2. 97 OR m). 2. 55-2. 48 OH. m). 1. 26 (3a t. J=7. 2Hz) 

^SS^J7 8 (4R) -4- [ (* h*isj])ltfs-)l) yX^7 7-JW - 2- 
t^V-l- (4-7x/^>yjl/) tnijy> 

£16012 5r#fc (R)-4-^;U*^h— l-(4-7i/^y^>yJWfD 
U v>-2-*>50mg(0. 17mmol)£*?/-;Hml C»fl?U ^ h + ->*JUsI?x 
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)V7>)y~7x.-)l ?DU H 17 u 1 (0. 18mmol) ^&T' 1 P#F B 1jf #L£„ 

5 7C^#fM (%) : C 19 H 19 N0 4 S 2 £LT 
tf^fil : C. 58. 59 ; H, 4. 92 ; N, 3. 60 
$mm : C, 58. 29 ; H, 4. 95 ; N, 3. 61 

*K«7 9 (4R) -4- (l^i;X^7 7^W -1- (4-7i;^> 

^>>w -2-en'j->v> 

10 £1800 7 8 (4R) -4- [ h^rvfc^JfcflO yX;P7 7-JH 

-2-^V-l- (4-7i^y^>yJW t*D'J> ? > 220mg(0. 57mmol) * 
#no*;uA lmK 1ml ©filfcfcfcjlPU X^>^-JU 209 m 1 

(2. 82mmol) , h >JX?\>Kr 5 > 0. 4 p. 1 (ttftft) SftlA. g3§»HST3afiT 30 

"7^77>f- (MH^Ig: n-^+IJ-^rlfflfex^Ml :2)) TttKU HEft; 
^« MOngOR* 69X) £ LTtffc. 



■7C*$)-*fffi (%). : C 19 H 21 N0 2 S,<hLT 
WrW-m : C, 63. 48 ; H, 5. 89 ; N, 3. 90 
20 H$J<i:C, 63. 31 ; H, 5. 91 ; N, 4.09 

$mM8 0 (4R) -4- (A^yJk/XJI/7 7-JW -1- (4-7x7* 
z/ll/VM -2-tD'JyV> 

3»!l7 (4R) -4- [ i*b*i'jl)ltf=.)\,) y'7^7 7-;H 

-2-^y-l- (4-7i;+y^>yW tfD U v> 200mg(0. 51mmol) £ 
25 *PD*;UA lml, **/-;Hml ©iifcfciStfU l-^*1t>^-;i/ 362 jtt 1 
(2:57mmol), HJ X3\fc7 5 > 0. 4 # 1 GttftfiUb&ft*.. 2*gffl&T£fiT! 30 
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®ll^D7h^77-f- (Mlilg$: n-^it>:Mx^;Kl : l)) TfitSS 
U HEib^t/ 157Bg(JR*74W^*Sfi«|«tt«!:LT^fc. 
'H-NMR (300MHz. CDC 1 3 ) 

(5 :7. 37-6. 96(9R n). 4. 47 (IB. d. J=14. 7 Hz), 4. 41 (1H. d. J=14. 7Hz). 
3. 64-3. 51 (2a m). 3. 33 (1H, dd. J=9. 9. 3. 5Hz). 2. 83 (1H. dd. J=17. 4. 8. 0Hz). 
•2. 650H. t. J=7. 3Hz). 2. 56(1H. dd. J=17. 5. 4. 8Hz), 1. 68-1. 57(2H. m). 
1. 40-1. 27 (6H. m), 0. 88(3H. t. J=6. 7Hz) 

%1&&\8l (4R> -4- -1- (4- 

*tt«7 8T?f»fc (4R) -4- [ (* h*«>*;P#-J|,) 

(4-7oiy + '>^>v;U) tiO'J> ? > 220mg(0. 57mmol)£ 

)Vmu 1 (2.83mmolh hUXf^7S>0.4<i 1 (tt8S) ^fiDA. 2££H& 
T£fflT30flf.3«#Lfc. K*«t*»JETT««f», S»iWH:»)!¥l„ 7jcT 

^11^07^^77^- (JBM*£: n-^*tf> : »Kx?Ml : 2) 
) TlMBU llfBft^tt183iig(JKs(5 84X)*efiHflctLT»fc. 
7C^##rtt (%) : C 21 H 25 N0 2 S 2 <!:bT 
ttJMt : C, 65. 08 ; H. 6. 50 ; N, 3. 61 
£JHtt:C, 65. 02 -.H, 6. 26 ; N, 3.65 

^flE0!l8 2 JL^JV 2 - { [ (3R) - 5-^V-l - (4-7i; + ^ 

7 8 Ttlfc (4R) -4- .C b*~>l3)l#=.)l) V7,)\,1 T-M 
-2-^V-l- (4-7x;+y^>y;W tfo 'J v > 220mg(0. 57mmol) * 

t— h 68 m 1 (0. 62mmol), h U X^MPTS > 0. 4 I (ftM&fi)£Hn;L, ^iST* 
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m $HR*l*OTh*77^- (SW»a: n-^+iJ->:»ttx^;Kl:2) 
) T»»U HEflS^51mg(JR*22X)*Mfiatt«li:LTftfc. 
5 7C*#*rfll (%) : C 21 H 23 N0 4 S 2 <hLT 
ttJMhC, 60.41 ; H, 5.55 ; N, 3.35 
$8HI : C, 60. 32 ; H, 5. 53 ; N, 3. 45 

mmmS3 2 - { [ (3R) -5-t^V-l- (4-7x;^^>y^) 

en u yx^7 7-;n m 

10 *»«7 8T»& (4R) -4- [ (^h + 5/*^JH 

-2-#*7-l- (4-7x;^y^>y^) tf □ 'J ->*> 220mg(0. 57mmol) £ 
/^y-;i/2ml fc»#U ^;U*yh»»39 1 (0. 57mmolh 

15 BTrmmm. MI^DTh^77^- (JSMI8ME : : 

(5:1)) T»«U H!Kx^;i/^6»*{blxT. HIEfc£*5 138BgOR*62X) 

'H-NMR (300MHz. DMSO-d s ) 

6 :7. 41-6. 97 Oft m), 4. 43(lft d, J=14. 8Hz). 4. 32 (lft d, J=14. 8Hz). 
20 3. 86-3. 16(7ft m). 2. 85(1H. dd. J=17. 4. 8. 2Hz). 2. 31 (1ft dd. 1=17. 4. 3. 7Hz) 

IWJ84 X^;U 3- { [ (3R) - 5-t^y-l- (4-7i/^ 
>V)V) t?nUvx;i/| y^7j-iH yo/t/x-h 

HJfi^J7 8-e#fc (4R) -4- [ J|/#x;i/) yXJl/7 7-M 

-2-^+V-l- (4-7i;*-M>yjp) tfn'Jv> 200mg(0. 51mmol)£ 

25 ^oo*;pa mi. ^^y-;n»i ©si«t»»L, x^;i/ 3-*;k*7-/h:/D 

tf**-h 332tf I (2.57mnol), h U X^T 5 > 0. 4 m 1 (ttttft) £ 
»T30#K«#Lfc. Efcfc£«ETT««8, ftKx^MciStfU 0. IN tt 
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. ^sn^7h^77^- (mmmm: n-M^iWKi^o :2» t 

*tS L . MiB{t£#J 72mg (JR* 33K) £Mfi«#J <h L Tfcfc. 
'H-NMR (300MHz. CDCl 3 ) 

5 :7. 36-6. 95 (9H. n). 4. 47(lH. d. J=l4. 7Hz). 4. 40(lH. d. J=l4. 7Hz). 
4. 14(2E q. J=7. 1Hz). 3. 65-3. 54 (2H. n), 3. 36-3. 30 (IE m), 

2. 92-2. 79 (3E m). 2. 68C2H, t. J=7. 0Hz). 2. 52 (IE dd. J=l7, 5, 4. 4Hz). 
l.26(3E t, J=7. 0Hz) 

$£60!I8 5 3 - {■[ (3R) -5-7f*y-l- (4-7x;^M>y^) 

tfauv-;^ ->*x;i/7 7-;i/} -funym. 

*5£0IJ7 8Ti#£ (4R) -4- [ (* ^A7 7-JH 

-2-^V-l- (4-7i^M>y'M tfPUv> 200mg(0. 5lmmol)£ 
**y-JP 2ml fC**L. 3-^;i/*-/h-/otf^->^45 m l (0. 51mmol) , HJ 
X^;U7^>0. 4/t l (tt»ft)&ftl*.. M"C4l$IHJf#Lfc. £Jfo$c£MEET 
TSRttft, DThy77^- (JSHli§$: # □ o*;PA J -)V (10 
:D) Ttt»U Hffift^»188ing(JR*91X)S*Sfeiitt«ii:LT»&.' 
'H-NMR (300MHz. DMS0-d 6 ) 

6 :7. 41-6. 95(9E m). 4. 43(1E d. J=14. 8Hz). 4. 31 (IE d. J=14. 9Hz). 

3. 78-3. 71 (IE m), 3. 65 (IE dd. J=10. 7. 6. 7Hz). 3. 25 (1H. dd. J=10. 7. 2. 9Hz). 
2. 89-2. 78 (3E n). 2. 57 (2E t. J=6. 8Hz). 2. 31 (IE dd. J=17. 3. 3. 8Hz). 

%Kffll8 6 2 - { [ (3R) -5-^V-l- (4-7i/^M>vJH 
trau^;W 

• ^SS0!|2 5-Ct#fe (R)-4-^Jl/*"/h- l-(4-7xy=lr->^>v;U)tfD 
■J v>-2 -:*> 200mg(0. 67mmol)^ 95%X^y-;i. 3ml fc&tfUCKfrJUsi?* 
v7x~;U 0-*;Usj5+>"<>-t?>^^;U^;U*^-h 226mg(0. 67mmol)£ 

ira*. ^.UT-nmmtmLtz. Rfm^u&T-vwm^ i/op^AcsgL. 

, =FiStt£a*&. »«»i^D7h^77>f- (JgM$ : £nn*;kA : * 
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9J-)\f (8:1)) TfcSU effi{b-&«!H85Bg(JR^61»S:S6fi*ttfttLT# 
fc. 

TC^frtfrffi (%) : C, 4 H,,N0 4 Sj • 0. 2 5H 2 0<tLT 
thJItl : C 63. 20 ; H, 4. 75 ; N, 3. 07 
5 Wm. : C, 63. 05 ; H, 4. 66 ; N, 2. 97 

(4R) -4- [ (2 -- hP7x-;lO y^7 7=JW - 1 - 
(4-7x/=1rv^>f/;U) -2-h!D'JvV> 

^SS^J2 5TWc (R)-4-^^*t/h- l-(4-7i;*M>S?JWt;n 
•J->*>-2-^-> 200mg(0. 67mmol)£@^ 2ml ICSMPU 2-=. h D^>-t?>^Jl/ 
10 7iZJl/ # □ U F 133mg(0. 70mmol) Sim*. 15 $HWflt#Lfc. 

«JET7?»««» ftttx^;UK:*tfU 7KT2EU fiSJAJftTRTift^U #$i§ 
l^P-7h^77^- (Mftg: n-A^>:Ml5 1 ;i/ (1 : 2)) TltiSL 
, HK^tt 272mg(iR^ 90X) »jffe«$li: LT'#fc. 
■ 7C*»«rM (%) : C 23 H 20 N 2 O 4 S 2 i:L/T 
15 fhJMrC, 61.04; H. 4.45 : N,. 6. 19 
MWm : C, 60. 99 : H. 4. 51 ; N, 6. 05 

8 (4-75;-2-/fJl/-5-t!'J5y-;W ( (Z) - 

4-th'0 + y-l-^fJl/-2 - { [ (3R) -5-^7-1- (4~7i 

eDUv-JW v f x;P77~;n - 1 -7*x-ju) *;i/A7S 

20 k 

7 8 T^fc (4R) -4- [ h^->*JU3l5-;W y*XJI/7 7-)H 
-2-^V-l - (4-7i/=l : y^>yW £n»J^> 100mg(0. 26mmol) £ 
JL9/—)V 1ml £j©!?L. ^75 >J|ffl6& 87mg (0. 26mmol) , ION zfcftffc:*- HJ 17 
A7KM77 jez 1 (0. 77mmol), IE£ 15 m 1 (0. 26mmol)i5iI>*X^ /-;Hml Og 
25 £*fcimA. 20 #ISI«#Lfc. R*S»*«ffiT"P«««. SSlfMcS 

U£ATft&Lfc..«JETT«ft&, Wl7D?h^77^- (SUM: 
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?ap*M: (10: 0) T?tt«U HlH{fc£<to68i«(JKJtS45W£S 

7C*»*ffi (%) : C 29 H3 3 N 5 0 4 S 2 • 0. 5H,0<hLT 
ff-JMI : C, 59. 16 ; H, 5.82 ; N. 11. 89 
5 : C, 59. 14 ; H, 5. 99 ; N, 11. 97 

HM^J8 9 (4R) -4- (^^X;U7 7-;U) -1- (4-7i/+'M 
•>v?;i/) -2-tfP'J->V> 

(R)-4-pt;U^yh- l-(4-7x/ + ^>yJWt:D 
'Jy>-2 -*-> 220mg(0. 74mmol) > 3- b**^>50 /i 1 (0. 81mmol) £TH F 2ml 
10 lCj£8¥U 60%&m<ti- h 'J OA 29mg(0. 74mmol) %mx. S^HmT^T 10 

^r^jt^Lfc. KfoWL&mi£TrMffi'&s mm^Mzmm^. o. lNtut 

l^n7h^77^f- (JRM&Jft: n-A*U-> : »KX5=-;Kl : 2)) TSHRU 
IlfB{L£#J 180mg(iR^ 78*) LT#fc. 
15 7E*#flrtt (K). : C 1B H,,N0 2 S£LT 
tttlft : C, 68. 98 ; H, 6. 11 ; N. 4.47 
*$Jtt : C, 68. 80 ; H. 6. 00 ; N, 4. 57 

%mm$0 <4R) -4- [ X;i7 7-JW -l- 

(4-7i/^>y'Jl/) -2-tfPUv/> 
20 «0l2 5T#fc (R)-4-^;i/^7 P h- 1 - (4-7z;^>W^)KD 

U v>- 2 200mg(0. 67mmolh 2-7*a ; EX^ /— J|/ 47 /z 1 (0. 67mmol) £T 
HF 2ml MXfcmikj- b 'J OA 27ing(0. 67mmol) £iDx.. ^iST 10 # 

25 D7hi/77^- (JgHf!?g$£ : ?PP*;UA : y — (15 : D) T*jt§JU 
HBBfc£«J 149mg(« 65X) Zrm&foWiMt LTfcfc. 
7C*»*ria (%) : C 19 H 21 N0 3 S<i:LT 
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ffM: C, 66. 45 ; H, 6. 16 ; N, 4.08 
H$Ht:C. 66. 30 ;H, 6. 08 ; N, 4.05 

1 2- { [ (3R) -5-^*7-1- (4-7i/+y^>y;M 

fcfnu -✓-;!,] mm 

5 «f!|2 5Tt#^l (R)-4-^;U*yh- 1 -(4-7xy + ->^>vJl/)t!P 

U v>-2 199mg(0. 66mmol), yptilFK 47mg(0. 66mmol) £THF 2ml \Z 
60%*3IHW- h U £A 27mg(l. 33mmol) fcin*., ^fiT* 10 

10 h>7 7^- (UTO^ : £pptfc;i/A : *9 S—)V (1:3)) TttttU HgBfc 

£tt 138ag«R« 58%) tl/Tfllfc. 

7C*^*fll (%) : C 19 H l9 N0 4 S • 0. 8H,0<bLT 

tHMI:C, 61.37; H, 5.58; N, 3.76 

$ftlft: C, 61. 15 ; H, 5.32 ; N, 3.95 
15 ^JS0iJ9 2 X^;i/ 3- { [ (3R) -5-^*7-1- (4-7xy^ 

>*JM tTD>j->*-;i/] x;i^7 7-;W ^o/vi-h 

8 9 tmmz LX> $ffi0| 2 5 T*t#fc (R)-4-^iW7*h-l-(4- 

7i; + y^>yjH fcTn U5?>- 2 150mg(0. 501mmol), 

b!^>ttX^70. 7 w 1(0. 551DDD01), 60X*Ms^MJ£A20.0mg(b.501niiol) 
20 jfcfc, HE{fc^*145mB(JK*72J!)*J!!lfii*tt«JtLT#fc. ' 

'H-NMR (300MHz. CDCI 3 ) 

5 :7. 34 (2H, m). 7. 20(2H. d, J=8. 3Hz). 7. 11 (1H. m). 7. 01 (2H. m). 
6. 97 (2H. d. J =8. 3Hz). 4. 43 (2H. s). 4. 15(1H. q, J=7. 2Hz). 
3. 61 (1H. dd. J=10. 2. 7. 5Hz), 3. 49 (1H. m). 3. 190H. dd. J=I0. 2. 5. 3Hz). 
25 2. 86(1H, dd. J=17. 0. 8. 3Hz). 2. 79 (2H. t, J=7. 2Hz). 2. 57(2R t. J=7. 2Hz). 
2. 43C1H. dd, J=17. 0. 6. 4Hz). 1. 26 (3E t, J=7. 2Hz) 

9 3 3- ( [ (3R) -5-t+V-l- (4- 
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7xy^v^>x;i/)tfD'J> ; >-2-^-> 150mg(0. 501mmol). 3-7*n^E7°n 
\d*>ffi. 76. 6 m 1(0. SOImmol) , m^Miti- h >J >7A 40. lmg(l. OOmmoD^b, M 
5 fe{fc£#l 71. 5mgOK^ 3830 £6 LT#fc. 

'H-NMR (300MHz. CDC 1 3 ) 6 
:7. 34 (2H. m). 7. 20 (2H, d. J =8. 5fiz), 7. 11 (IE m). 7. 00 (2H. m). 
6. 96(2H. d. J=8. 5Hz), 4. 43 (2E s). 3. 62 (IE dd. J=10. 0. 7. 7Hz). 3. 51 (IRm), 
3. 19(1H. dd. J=10. 0, 5: 1Hz). 2. 88CIH. dd. 1=17. 3. 8. 3Hz). 2. 79 (2H. t. J =7. 1Hz), 
10 2. 63 (2H. t. J=7. 1Hz), 2. 47C1H. dd. J=17. 3, 6. OHz) 

4 4- [ (4-ZfU^>^)V) 7.;U7t-J1/] -1- (4-7i7 

9<hl^1itbT, ^SS^J17Tt#fc 4-^;U*7°h-l-(4-7x 
;^>-»)tfDiJv>-2 -t> 80mg(0. 27mmol), p -7*n : E^>v;W7* 
15 OS H 67mg(0. 27mmolh mfcmitj- b U 7 A 12mg(0. 30mmol)^6, ME^% 
110rag(JK^87. 9X)£&feW$|<hLTt#£o 
'H-NMR (200MHz. CDC1 3 ) 

(5 : 7. 45-6. 90(13Em).4. 44(1E d, J=14. 6Hz). 4. 35 (1H. d, J=14. 7Hz), 
3. 67 (2H. s). 3. 46 OR dd. J=7. 3, 8. OHz). 3. 32-3. 19(lH.m). 
20 - 3. 10 (IE dd. J=5. 2. 10. OHz). 2. 76 (IE dd. J=8. 4. 18. OHz). 
2. 39(lEdd, J =6. 2, 22. OHz) 

HSE0IJ9 5 4- ( I [ (3R) - 5-t*V-l - (4-7z;^> 

Hifi^2 5« (R)-4-^;i/*7°h- l-(4-7iy+y^>y;WIfD 
25 'J v>-2-^"> 500mg(1.67mmol). /^l' 4- (T'Dt;*^) -^>V*X- 
h 383mg(l. 67mmol) £THF 5ml IZfefflL, 60 % * ^ it ± h U A 
67mg(l. 67mmol)£JraA, ^STg^UfflmT lOflf^^Lfco £Jfci££METT* 
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ATKJftLfc. fcJETTJMBft, '>'J*y;P3t7 7A^n-Thy7 7-f-"e««L 
. n-A^> : »fJK2 : l~l : l) HEfc#*» 645mg( 

«86X) LTftfc. 
7£*»*f« (%) : C 26 H 25 N0 4 S£LT 
H-gffi : C, 69. 78 ; H, 5.63 ; N, 3. 13 
HffilJffl : C. 69.64 ; H, 5. 72 ; N, 3.35 

»9 6 4- ( { [ (3R) -5-t+V-l- (4-7x;+y^>y;P 

»J9 5W:, *?-)V 4- ({ [ (3R) -5-^*7-1- (4-7 

250mg(0. 56mmol), TWtfcU^yA 1 TkfP^J 234mg(5. 59mmol) 2ml, 
* lmK THF 1. 5ml Si&T 1 l$M«#Lfc. RftttfcftKx^* 

«*Lfc. •«£ET'C«Bft, ftWUMirnvh if 57 4- (JSH8«:£nn# 
JUA: (8: D) -CHffiU HEIbntl 178mgOK^ 73%) ZMfeflyT* 

7C*»«f« (%) : C 25 H 23 N0 4 S • 0. lH 2 0<hLT 
tUMI : C, 68. 97 ; H, 5. 37 ; N, 3. 21 
H$Jffi : C, 68. 89 ; H, 5. 32 ; N, 3. 35 

7 1- (4-7x/4 ; y / <>yJl') -4- { [2- (7xx;U7Jl^ 
-Jl/) -2-tfD V>V> 

HJS0tJ2 5« (R)-4-/;^yh- 1 -(4-7x/^v^>v;WtfD 
'Jy>-2-*> 150mg(0. 501mmol)£THF 15ml Cj&fr 7)V3>i3 
XUfflMT, 7x-;Hf-^X;U^> 168mg(l. OOmmol), h Ul^75 > 56. 0 
M 1 (0. 400nmol)£ini*.M-C4 mmtifchlt. 
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'J^yjl^ASmv hifyyj-iZttb* ^*U"> : »»X^-;K20:80-I0:90) 

101mg(W 433!) LXntco 
7n3t##HI (%) : C 25 H 25 N0 4 S 2 iLT 
fHWtiC, 64.21 ;H, 5.39; N, 3.00 
£8Mg:C. 64. 18 ;H. 5.61 ; N, 2.99 

•^tW9 8 (4R) -4- [ Uh^->pWl/) ^;P7 7-;W -1- (4- 
7i;+y^>yl) -2-trnU vV> 

£JS«6 4iEtt£LT\2ftK0!2 5T#7c (R) - 4 - pUkfr y h - 1 — (4 — 
7x/^v^>v*;l/) tTD U5?>- 2 150mg(0. 501mmol), ^DO^^M 
^;i/X-x;H90 m 1C2. Slimiol), HUX?;U75> 349 m 1(2. 51mol)ji>5. H 
Bft^tt 158mg(» 92S) £&fifatf^£LTf#fc. 
7G^##rffi (%) : C 19 H 21 N0 3 S<i:LT 
ffttttt : C, 66. 45 ; H, 6. 16; N, 4.08 
: C, 66. 53 ; H, 5. 87 ; N, 4. 41 
^fiS0iJ99 (4R) -4- [ (3-^y-l, 3-ytHn-2-^>^7 
y>-l-^)V) 7,)V7 7 -1- (4-7i;^>yJW - 2 - tfo 
UvV> 

&6&012 5Tf#fc (R)-4-^*7'h-l-(4'-7i/*'>^>y;Wt:D 
')y>-2-t> 180mg(0. 60mmolK O - * Jl/ 5 ;U ^ > if > $ If U 
99. 3mg(0. 66mmol)£ h 'J 7;U*o»K 2ml CSflPU IfiT?.l7fip|BI8»Lfc. K 

2 ®. ^££*"CiSfei*L&«k HJtfATftiiLfc. «ETTf«« 

ft. Wii70Thif77>f- (£H£%: n-^t>:SllfJKl : 1) 
) T»»U HEfl:^* 224iig(JR*86tt&i6fiatt«ltLT#fc. 
7C****MI (%) : C 25 H 21 N0 4 S£LT 
tHStt:C. 69.59 ; H. 4.91 ; N, 3.25 
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C, 69. 83 ; H, 4. 82 ; N, 3. 35 
mmWlO 0 N- ( { [ (3R) -5-#*7 - 1 - 

5 Uv>-2-^>180mg(0. 60mol). 7**5 b***/-;i/ 58. 9mg(0. 66mmol) ft 
h U TJl^PM lml ML, 30 #r*1fit#L£= Rifi«c*«ET*T?»l8 

h*57<- (JgM&tt: frnojfWA : (9: 0) THRU, HEffc 

.10 £ft 167mg(W 75X) LTttfc. 
7C*»«f« (%) : C 20 H 22 N 2 O 3 S<hLT 
IHWt : C, 64. 84 ; H, 5. 99 ; N, 7. 56 
$&Mt : C, 64. 89 ; H, 6. 26 ; N, 7. 76 

fdS0iJlOl 2, ( ( [ (3R) -5-t+V-l- (4 

nt&m2 5T?mtz m-4-*)w?h- 1 -(4-7x/^v^>->*;wep 

!Jy>-2-t> 220mg(0. 74mmol) , »-kHn + i/7t^5 

108. lmg(0. 81ranol)&hU7J^DftBt2nil t**L, SfflT. 10#WJI#Lfc. 

^ ^li^D7h^77^- (JBHftJi: n-'v*U->: 7-feh> (1:1) 
) T*I«U HCft^«ll 209Bg(W69«)*iR»fi«|«* < fcLTfffc. 
7C3£##rffi (%) : C 23 H 28 N 2 0 3 S • 0. lH 2 0<hLT 
ffgM : C, 66. 67 ; H, 6. 85 ; N, 6. 76 
25 £&Ht:C. 66. 55 ; H. 6. 94 ; N, 6.67 

$!K0!I1O2 N- ( { [ ( 3 R) -5-^V-l - (4-7x/*S/^>5? 
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mmM2 5T't#7c (R)-4-^^yh-l-(4-7x;^y^>yjWfO 
'Jy>-2-t> 220mg(0. 74mmol). N-tFo + y^>X75 K^^/-^ 
116. 7mg(0.77mmol)^hU7;i/^P^2inl tCi£fi?U MUX* 10 tttm.WLti. 

>:mm^fr (1:3)) Tiil.^IfM^^lT, ^12{fc£$& 172mg( 

7C^##Hi (%) : C 25 H 24 N 2 0 3 S • 0. .lH 2 0<hLT 
fh^ffi : C, 69. 13 ; H, 5. 61 ; N, 6. 44 
: C, 69. ll ; H, 5. 61 ; N, 6. 34 
*W10 3 JL^)V { [ (3R) -5-^V-l- (4-7x/ + y^> 

l J> J >-2-^> 200mg(0. 67mmol) , N- (hh'D^y^^) W9> 
88mg(0. 73mmoI) £ HJ 7;M-p|^ 2ml ^UT 10 #f B m#Ljt„ 

Jfaflki- h U ^AT^Lt. MJETtr^^ M»i^nTh^7^- (Jg 
Mfttt : n-A+it> : i^ll^Jl/ (1:2)) TlifSSU HIE^tl 177mg(« 
66*) »lt&iliJ»£: LT#fc. 

7tMfttiT<$. (%) : C 21 H 24 N 2 0 4 S • 0. lH 2 OtLT 
ff-gffi : C, 62.69 ; H, 6. 06 ; N, 6.96 
: C, 62. 45 ; H, 6. 07 ; N, 6. 91 

mmmi 04 2- ( { [ (3R) -5-**v- 1 - (4-7i;^>/ 

)V) tfPUvii;!/] XJI/7 7ZJH -lHHVOHhi, 3 ( 

2H) -v^-> 

^2 5r#fc (R)-4-^J^7"h-l-(4-7x/^y^>y;WeD 
U 2 -3-> 220mg(0. 74mmol) , N — (7n ^ j* ?■)],) 7^HU* 

176mg(0. 74mmol)£THF 2ml CflWBU 60%7KS{b^" h U 29mg(0. 74mmol) 
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5 fttl/Tttfc. 

7C#^«ftt (%) : C 26 H 22 N. 2 0 4 S • 0. 1H,0<!:LT 
MM : C, 67.83 ; H, 4.86 ; N, 6.08 
£Htt:C. 67.74 ; H, 4.97; N, 6.05 

mmmio5 3- { [(3R) -5-**v-i- C4-7xy*5"«>5W 

10 ) tfP'JvXJl/] XJl/77-;M -2, 5-tfP'Jv>^> 

£ftftl2 5Tt#fc (R)-4-*;u#:/h- 1 -(4-7i;**> / oy;MED 

Uv>- 2-^-> 150mg(0. 50mmol)S:^DP^;i/A 1.5ml Cjgfj&U 

54mg(0. 55mmolh h 'J X^;i/75 > 7 m 1 (ftMKa)£in*.. £fiT 2 P*|HMt# U 

15 »Ufc«, JfcKM^hU SATE* Lit. «ETT*«ft. MI^PTh 

if??*- (mmmm: zun*)i,& a : n> -e«$au seas^ 

7C#^*ftt (%) : C 21 H 20 N,O 4 S • 0. 2H 2 OtLT 
IHM:C. 63.04 ;H, 5. 13 ; N, 7.00 
20 iMi ; C, 63. 00 ; H, 4. 99 ; N, 6. 94 

1 -*3MU-3- { [ (3R) -5-^V-l- (4-7x; 
+ '>^>^;i/) eoUy-JW 7>)V77-)V) -2, 5-h!D'Jy>yt> 

11192 5Tttfc (R)-4-^M7'h-l-(4-7x;*y^>^WlfD 
'Jy>-2-t> 150mg(0. 50mmol)$^nn7jNjl/A 1.5ml fc*0U N-*3MU 
25 5 H 61mg(0. 55mmol), h'Jx^;U75>7 m 1 Ottllft) £fln;L, M*C 2 
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m2uyh>/774- (SH«ji: ^PO*;UA: (15:1)) T*t8g 

U Umc&m 155mgOK$ 75%) LTftfc. 
7C^##rM (%) : C 22 H 22 N 2 0 4 S • 0. 3H,0<hLT 
tMVffi : C, 63. 53 ; H, 5. 47 ; N, 6. 73 
5 %mm. : C, 63. 28 ; H, 5. 40 ; N, 6. 50 

*t«10 7 Ot-X^;1/ S- [ (3R) - 5-t+V-l- (4-7x; + 

eoi)vx;i/| #;u/v^*x-k 

•Jy>- 2 180mg(0. 60mmol)^^n otf^A lml tCjg&U orTX^U 
10 ^PD*;U*-h 63 m 1(0. 66mmol)SUn^, flfrvr MJX^;i/75> 92 u 1 
(0. 66mmoO <D? nn#;UA 1ml Sftt£«TU STFttTtl O^T 1 ^TO^Lfc 

^7^- (JgHftJft : n-s\*H-> : Iffllx^ (1:2)) U» HIBfc&tt 

15 184ng(JR*83X)*K<ltft«|!R«ltbT#fc. • 

5c*^*ftt (%) : C 20 H 21 NO 4 S • 0. lH 2 0<hLT 
tMFtt : C, 64. 35 ; H, 5. 72 ; N, 3. 75 

^MM. : C, 64. 15 ; H, 5. 71 ; N, 3. 84 

$ttttl'0 8 S- [6-tf=!rV-l- (4-7xy + y^>y)l/) 
20 Uvx;|/] X^>^^X-h 

$M&m<Dljm (Arch. Pharm. (Weinheim) 316. pp7 19-723. 1983) JCtO^fifc 
Lfc, 5- { [ter t-7*^ <5?>WW y'JJW ttis) -2-e*U3> 
I79mg(0. 78mmol), 60*#*<W-HJ «7A 34ng(0. 86mol) > 4-7i/^> 
^>9)V j^oUH 149 m 1(0. 82mmol)£THF 2ml giST 
25 . KJKtt'ft«ETT*ttft, WKX^HfeftJ*, 7fO?2[5K L 
fcft, ^TKaatt^hU^ATftjftUfc. «ET"C»»ft, #fc5- { [t e r t 

-7^;i/ (v^wu) ->u;H -1- (4-7x/^v^>vjw -2 
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-tffV»V>£THF lml £*#U 1M x h 7;!/*'J 
h*<DTHFj§^ 1.74ml (1. 74mmol)jDA, MT 30 #P B 1if#L£:. 
EETTitm MiI^OYhif77^- (WI:^;-Jl/:SIIf 
(1 :9)) X-mmiy (»83%, 2frl) , t#fc5-th*P^r->-l- (4-7 
5 x/ + v^>v;i/)-2-lf^Uv/> 187mg(0. 628mmolh h U X3M1/75 > 131 
^ 1(0. 94mmol), *^>7Jl/fr;x;i/ H 73 m 1(0. 94mmol) □ Dsfc;i,A 

2ml SflTf 15 MS^Lfc. M^^MffiTT'ii^, g^X5P;U£iJD;^ 

8«#& OK^87%), 6-^V-l- (4-7i;+y^>y;W -3-tf 
10 ^'Jv-;i/ ^^>^;i/*^- h 205mg(0. 55mmol)€:DMF 2mltC^L/, 5^^" 
ffttA U >7 A 106mg(0. 93mmol) £UnA, 70t:T 12 m®m&VfZo K««tfc»ttX 
T^Sim*. ?KT 5 0,. &ft&JI«8fc#&» «gj&7-HJ£AT?S£&Lfc. 

XtMP (2 : 0) T^UU, j§IB<fc£tl 97mg(iK^ 50*) LTfcfc 

15 

7C*»«f« (%) :C 20 H n NO 3 SiLT 
MM : C, 67. 58 ; H, 5. 95 ; N, 3. 94 
H«!Hi : C, 67. 33 ; H, 5. 90 ; N. 3. 80 

$mMl0 9 1- (4-7i/+y^>y;W - 5 - yXJl/- 2 - tf^ 
20 'JyV> 

'ias«io8Tftft, s- [6-^v-i- (4-7i;^>>?;w - 

S-tf^'j^x;!/] 3L#>ttX.— h 20mg(0. 056mmol)£, X?/—)V 0.2ml 
£**?U 7-fe^;U £n»J K 80 /£ 1(1. 13mnol)&ifl>o< OftlAfc. 50 

x:T\mmm&L, Kmm*MEETT°mffi'&, mx^himu fifths* 

£4& 14ng(JR* 78X) SMfiiftttttt UTftfc. 
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'H-NMR (300MHz. CDC1 3 ) 

<5:7. 36-6. 95(91 n). 4.59 (1H, d. J=14. 6Hz), 4. 50UH. d, J=14. 6Hz). 

3. 51-3. 43 (1H. m), 3. 25-3. 13(2tt m). 2. 71-2. 45 (2H. m). 2. 25-2. 16(1H, m), 

1. 90-1. 77C1H. m). 1. 62-1. 590ft m) 

5 *H0!I11O S- [2-^7-1- (4-7x74 1 v^>v ? Jl/) -4-fcf^ 

StmU^mirS- [2-^7-1- (4-7i/ + x<>yJH -4-fcT 

10 'H-NMR (200MHz. CDC 1 3 ) 

d: 7. 40-6. 90(9H m). 4. 6ZOH. d. J=14. 7Hz). 4. 52 (lft d, J=14. 5Hz), 
3. 92-3. 78 (IE m). 3. 32 (1H. d, J=5. 2Hz), 3. 29 (1H. d. J=5. 3Hz), 

2. 87 (1H, dd, J=5. 7. 16. OHz). 2. 50 (1H, dd. J=9. 1. 18. OHz). 2. 33 (3H, s). 
2. 25-2. 05 (IE n). 1. 95-1. 76 (1ft n) 

is HJSmii l- (4-7i;^w>;;w -4-7;i/7 7-;i/-2-^ 

'J->V> 

io-me>nfcs- [2-^v-i- (4-7i;^->^>yjw 

- 4 - t!^ 'J JL& >^^-X- h 20mg(0. 054mmol) frb^Mm 1 8 4 <h 

^©TjSTI- (4-7i; + y^>y^) - 4 -TJW? 7-^- 2 - fcf^U 
20 ->V> 14mg()R$ 82. 6S) £&M&»<!: LT^fc. 
'H-NMR (200MHz. CDC1 3 ) 

d: 7. 40-6. 90(9ft m). 4. 66(lft d. J=14. 4Hz). 4. 48(lft d, J=14. 6Hz). 
3. 45-3. 20(3ftm). 2. 92(lft dd. J=5. 3. 18. OHz). 2. 48(1H, dd. J=9. 1. 18. OHz). 
2. 25-2. 10 (lH.ni). 1. 90-1. 70 (1R i). 1. 67 (1H. d. J=6. 5Hz) 
25 »J112 4-7-fe^;U^-l- [4- (2' -7)V-tU7x.; ^ 
>V)V\ tfD'Jv>-2-^> 
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D7x/-;fcfcSSISLfc4- (2' -7MD7i;+y) ^/yj^oUH 
1. 67g(8. lmol) t 4 - V U ;* Jl/ v U ^ * -> tT O 'J v > - 2 - * > 

1. 70g(9. 8mol)^f>4-7-fe^;i/^^-l- [4- (2' -7JktD7i^y) 
^>x;U] t?D 'J v> - 2 396mgOK^ 17S) *%&Mk®t LT*§£ 0 

5 7E^##Tffi (%) : C 19 H 18 N0 3 SF£LT 

ff-gffi:C, 63. 49; H, 5. 05; N, 3. 90 ; S, 8. 92 
%Mfe\C, 6 3. 24 ;H, 5. 1 1 ; N, 3. 8 5 ; S, 9. 0 1 
^Mmi 1 3 4-*;U#7b-l- [4- (2* -7MD7x;*y) ^> 

io n^j3 1 tmmojjmiz&o. nmm 1 1 2T?n6n'fc4-7tfji/ft- 

1- [4- (2* -7WP7i;^y) ^>S>;H tfO'Jv>-2-^> 
112mg(0. 30mmol)^?>. 4-^;i/*^h- 1 - [4- (2' -7Mo7x/+y 
) 1>*J)V] t!PU^>-2-*>97.0iDg(iK^98%)S*fitft«*tlyT»fc. 
'H-NMR (300MHz. CDC1 3 ) 
15 . 5 :7. 20 (2H. d, J=8. 5Hz). 7. 17-7. 03 (4H. m), 6. 94 (2H. d. J=8. 5Hz), 

4. 470H. d, J=14. 7Hz), 4. 40C1H. d. 1=14. 7Hz). 3. 64(1H. dd, J=10. 0. 7. 2Hz). 
3. 53UH, m). 3. 16(m dd. J=10. 0. 5. 0Hz). 2. 91 (1H. dd. J=17. 1. 8. 1Hz). 

2. 42 (1H. dd. J=17. 1. 6. 1Hz), 1. 86 (IE d. 1=6. 7Hz) 

«^J11'4 4-7-t7-)Vtt-l- [4- (3* -7Jl/tn7xy^y) ^ 

20 >i/M Muwy-i-iry 

D7xy-;i/^e>ie|gLfc4- (3* -7JWD7x/.4 : >') 'OvMI^P'J K 
1. 73g(7. 3mmol) t 4 - h 'J ;* ^ )V ~> »J )V * v t? □ U v > - 2 - * > 
1. 90g(llmmol)^e)4-7-fe5 1 ;i/^-l- [4- (3' -7Mn7x; + y) 
25 ^>v;H fc!o 'J v>- 2 664mg(W 25*) SrHfeW^li: bT#fc 0 
TC^tffM (%) :C 19 H 18 N0 3 SFtLT 
ifII:C, 63. 49; H, 5. 05; N, 3. 90 ; S, 8. 92 
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$3tHI : C, 63. 19; H, 5. 08; N, 3. 79 ;S, 9. 00 
*>fll 1 5 1 - [4- (3' -7MD7i/^y) ^> 

v;H t!P'Jv>-2-:*> 

5 1- [4- (3* -7Wn7x/ + y) ^>v;l/] tf □ U v >- 2 -tf> 
205mg(0. 60mmol)fr£, 4- *)l%zfV- I - [4- (3* - 7^tD7i; =trv 

•) ^>^;i/] tfnuv>-2-^-> uzw(M*m)&m&famathTmz. 

'H-NMR (300MHz. CDC1 3 ) 

(5:7. 28 (1H. m). 7. 24 (2H. d, J=8. 5Hz), 7. 00 (2H, d. J=8. 5Hz). 
10 6. 79 (2R ddd. J=l I. 4. 8. 3. 2. 5Hz). 6. 69(1H, ddd. J=10. 2, 2. 3. 2. 3Hz). 

4. 49 (1H. d. J=14. 8Hz). 4. 42 (IE d. J=14. 8Hz). 3. 67 (IE dd, J=10. 1. 7. 2Hz). 
3.55(mm). 3. 1 8 (IH. dd. J=10. 1. 5. OHz). 2. 92(1H. dd. J=17. 1, 8. 1Hz). 
2. 43CIH. dd. J=17. 1. 6. 1Hz). 1. 88(1H. d. J=6. 7Hz) 

^105116 (S) -4-T±.^frtt- 1 - [4- (4' -7JW07i; 
15 1>i?)V] tP'Jy>-2-t> 

mmM3 0T^Lfc4-T-fe?;^^- 1 - [4- (4' - 7 □ 7 x / 

*i>*?)V\ trou y>-2-t>H7M7A (^<-fe:;Wb^illttSl 

CHIRALCELOD 20x250 mm) £ffl^fcHPLC C&KrfB'N^U^ : X# y-JK90:10) 
, telOml/min, 254nm) Tft-KlfS Z. t\z£ 0 , (S) - 4 -T-fe^W 1 

20 [4- (4* -7Mo7i/+-» ^>-JM Muwy-i-iry 

'H-NMR (300MHz. CDC1 3 ) 

5:7. 18(2H, d. J=8. 5Hz). 7. 04 (2a dd. J=9. 3. 8. OHz), 6. 97(2a dd. J=9. 3. 4. 7Hz). 
6. 92(2a d, J=8. 5Hz). 4. 45(1H. d. J=15. 2Hz). 4. 39 (ia d. J=15. 2Hz). 
25 4. 05 (ia in), 3. 75C1R dd. J=10. 6. 7. 6Hz), 3. 17(1H, dd. J=10. 6, 5. OHz). 
2. 91 (ia dd, J=17. 4. 9. OHz). 2. 42 (IH, dd. J=17. 4, 6. 1Hz). 2. 32 (3a s) 

nasmi7 (r) -4-7^;^^--!- [4- (4' -7^tD7i; 
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1- [4- (4' -7^tn7i;^» trn'Jv>-2-^->$+ 
7)\sl)7J±Zm>tzHPLCVftm?5ZtK&Q< (R) -4-7-fe^^ 
5 -1- [4- (4* -7JW07x; + y) ^>->*;H t!niJx>-2-t>£ 

'H-NMR (300MHz. CDC 1 3 ) 

<5 :7. 18(2H. d. J=8. 5Hz). 7. 04 (2H. dd. J=9. 3, 8. 0Hz). 6. 97 (2H. dd. J=9. 3, 4. 7Hz). 
6. 92C2E d. J=8. 5Hz), 4. 45(1H, d, J=15. 2Hz), 4. 39(1R d. J = 1 5. 2Hz). 4. 05(lH.m). 
10 3. 75(lH.dd. J=10.6. 7. 6Hz). 3. 17(lH.dd. J=I0. 6, 5.0Hz). 

2. 91 (1H. dd. J=17. 4. 9. 0Hz). 2. 42 (1H. dd. J=17. 4. 6. 2Hz). 2. 32(3H. s) 
mMMH8 (R) -4-*;i/#7*h-l- [4- (4' -7;M"D7xy* 
^>v^] tfP'J v>-2-:*> 

»3 1 tmm<Dumiz<z:K) » njsm 1 7i?#enfc (r> -4-7-fef- 
15 ;i/^-i- [4- (4* -7Wo7i;^» ^>v*;n enu> ? >-2- 

^">*^, (R) -4-*)W?b- 1 - [4- (4' -7WD7i^y) 

^>v;U tf □ u v>- 2 -t>$ifc„ 

'H-NMR (300MHz. CDC1 3 ) 

(5 :7. 22-6. 91 (8H. m). 4. 47(1H. d. J=I4. 7Hz). 4. 39 OH. d. J=14. 7Hz). 
20 3. 64(1H. dd. J=10. 0. 7. 2Hz). 3. 59-3. 48(1R m). 3. 16UH. dd. J=10. 0. 5. OHz). 

2. 91 (1H. dd. J=17. 1, 8. 1Hz). 2. 42(1H, dd. J=17. 0, 6. 1Hz). 1. 86 0H, d. J=6. 7Hz) 

4-7t?)l>tt-l- [4- (2' , 4' -y'7MD7i; 
^> S J)V\ tfPUv>-2-^-> 
£ffiM3 0 tmMmiZ^r) , 4-y)ltn^>X7)l7 : \i\ : t2, 4-v 
25 7fr*a7x.;-)\,frt>mmLtz4- (2' , 4' -y7J^D7x;=l=^) ^ 
>->*;U^n'J K 1.83g(7. 2mmol)<h4- h U ^^;U->'J Jl'^+^kf □ U v>- 2 
-^-> 1. 50g(8. 6mmol)^e»4-7ir5 1 ;l/^- 1 - [4- (2' , 4' -i?7)l 
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tD7i^y) 1>VM tfD'J v>- 2 -^> 288mg(iK^ 103!) £afef&*<h 

7uH##rffi (%) : C ]9 H 17 N0 3 SF,tL/T 
W-JfU.-C, 6 0. 4 7 ; H, 4. 5 4 ; N, 3. 7 1 ; S, 8. 5 0 
5 gmm:C, 6 0. 6 9 ; H, 4. 6 4 ; N, 3. 8 1 ; S, 8. 4 9 

2 0 4-^;u*yh-i- [4- (2* . 4' -y*7Mn7i; + 
v) \Zuy s J>-2-Hr> 
$mmz i £H«©3!fffiK:«kD; l 9T#e>nfc4-7ir5 i ;i/5 1 ^- 

1- [4- (2* , 4' -y7JWD7x^y) ^>v;H fcfOtJ>>>-2- 
10 :*> 10mg(0. 26mmol)^b, 4-*)Vti"7Y>-Y- [4- (2' , 4* -x7H 
0 7x/*-» ePU5?>-2-^>60.0ng(iR*69»*eft»*t 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 19 (2H, d. J=8. 5Hz), 7. 06OH. ddd, J=14. 5. 9. 0. 5. 5Hz), 
15 7.00-6. 88 (2H.m). 6.89 (2ttd,J=8.5Hz). 4.46 (lH,d,J=l 4. 7Hz). 
4. 38 (1H, d, 1=14. 7Hz). 3. 64 (1H. dd. J=10. 0. 7. 2Hz). 3. 53 (1H. m). 
3. 15 (1H, dd. J =10. 0. 5. OHz). 2. 90 OR dd. J=17. 1. 8. 1Hz). 
2. 41 <1H, dd. J=17. 1.6. 1Hz). 1.85 0H. d. J=6. 7Hz) 

*««12 1 4-T*?-)Vtt- 1 - [4- (3* , 4' -y'7MP7z; 

20 ^>s?;io tfnu vy-2—*y 

o tTO©^te»c«J:0, 4-7Mn^>X7;i'ftHi3 1 4-v 

7;U*D7x/-;W»Sili4Lfc4- (3' , 4* -y*7Ma7i;=t ; '» ^ 
>-J)Vi7 U U K 1. 90g(7. Sumo I) 1 4 - h U 'J M+S'Kn U v> - 2 

-^-> 1.60g(9. 0mmol)^e>4-7-fe5 1 ;U^^- 1 - [4- (3' , 4' -y*7^ 
25 tD7i; + y)^>y^] If n U v>- 2 506mg(i&$ 19X) 

7C*»*ffi (%) : C 19 H 17 N0 3 S F 2 <bLT 



WO 00/17162 PCT/JP99/05103 

161 

ttJWlrC, 6 0. 4 7 ; H, 4. 5 4 ; N, 3. 7 1 ; S, 8. 5 0 
£M:C. 6 0. 4 5 ; H, 4. 5 1 ; N, 3. 7 8 ; S, 8. 4 8 
HISW1 2 2 4-^;U*7 P h-l- [4- (3' , 4' -y'7J^n7iy^ 

v) *> 9 J)V\ b?n'Jv>-2-*> 

5 1 t®m<D%mz&K)> %mm 1 2 1 -vne>ntc4 -7*?)\&*- 

1- [4- (3' , 4' -v7;i/:*P7xy*~» ^>^;H tfn'Jv>-2- 
:t> 100mg(0. 26mmol)^£, 4 -*;U#7°b- 1 - [4- (3* . 4* 
tD7i;i-y) ^>> ? ;U] t:nUv>-2-^>55.0mg(W63«)$efe©* 

10 'H-NMR (300MHz. CDC1 3 ) 

5 :7. 24 (2E d. J=8. 5Hz). 7. 12(1E dd. J=18. 8, 9. 1Hz). 6. 96 (2H. d. J=8. 5Hz), 

6. 83 (1H. ddd. J=ll. 2. 6. 6. 2. 9Hz). 6. 72 (1H. m). 4. 49(1E d. J=14. 8Hz). 

4. 40 (1H, d, J=14. 8Hz). 3. 67 (1H. dd. J=10. 0. 7. 2Hz). 3. 55(lH.m), 

3. 17(1H. dd. J=10. 0. 5. OHz). 2. 92 (1H. dd. J=17. 1, 8. 1Hz). 
15 2. 43(lHdd. J=17. 1. 6.1Hz). 1. 87(lH.d, 1=6. 7Hz) 

ilM 1 2 3 (R) -4-7ttfrtt-l- [4- (4* -^fJP7i^ 

(i) mmm3 otmuofimzko, 4-7;^P^>X7;^kh*i:4- 

20 5. 00g(24mmol) / -)l 60mK * 30ml \Z®ffiL> SKtK'J^A 

3. 90g(47mmol), mth Kp^SWPT^-^A 2. 10g(31mmol) £iHl;L, 2NfKJD 

25 -JP 100ml fc»*U mrtyVVkum 250mg fciJllA, *^I?H^T, MTfft 
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ffifift, 4N&K»»X^;Wg«£in*, 4- (4' -^Wi^y 
) ^>-> # ;i/7S>«H»«[-4. 50g<JR¥76»&efi«&5fe£LTftfc. 

'H-NMR (300MHz, CD 3 0D) 

(5 :8. 23C2H. brs). 7. 46(2H. d. J=8. GHz). 7. 22(2ft d. J=8. 3Hz), 

7. 00 (2H, d. J=8. GHz). 6. 91 (2a d. J=8. 3Hz). 4. 11 (0. 5H, brs). 3. 99(1. 5H. brs). 

2. 33 (3H. s). 

• (2) 4- (4* -/^7i/^-»' ^>S?;P75>Jfi»Jfi 4. 50g(18mmol) 
£xh^t Hn75> 25ml, 7-fe hx h U ;U 50ml ©g^-jglitcjgflpu HJX 
^;i/75> :.2.8Ml(20nBol)*JnAT^iaT4 OftmtLtZo ZL<D#$L\Z. (S) 
-O- 7*3^0 (^ftfiElifti) 4. 00g(25mmol)£SQ;L 

T4. 5P*»iat#Lfc. JE««*»JET»llB».'tttfl:7-fe^50ilC»«|!L3l^ 

Min&iH*L&. MET*»», »Kx^;p*iin^, fiftfiV*. fi»ft!fc*T 

#5A£nT h^^^-fdttU 'sW>:»ttXf 1 ;K80: 20-75: 25) TSait 
. (S) -3-7-th+v- 1- [4- (4' -^f)l,7x/+y) ^>^;U] 
tf □ 'J v > - 2 , 5 - V* > 3. 80g OR* 60*) SrHfeja^tl t L Tt#£. 
'H-NMR (300MHz. CDC l.j) 

<5 :7. 34 (2R d. J=8. 6Hz). 7. 14(2H. d. J=8. 2Hz). 6. 91 (2H. d. J=8. 6Hz). 

6. 90 (2a d. 1=8. 2Hz). 5. 45(111 dd, J=8. 7. 4. 8Hz). 4. 68 (1H. d, J=13. 2Hz). 

4. 63(ia d. J=13. 2Hz). 3. 16(ia dd. J=18. 3. 8. 7Hz). 2. 67(1H. dd. J=18. 3. 4,8Hz). 

2. 33(3H. s). 2. 16C3H. s) 

(3) (S) -3-7-bh + ^-l- [4- (4* -^f^7i; + y) ^> 
z?)V\ £PUS?>-2, 5-v^->3. 60g(10mmol)^xh7t HD7^>40ml, 

x^y-;u20ni <Dm&ffltoz»mu - 1 8 — 1 3«ci£Tat#L;fc. m&im 

iZfrttVJ&i- h *) V A 386mg(10inmol)£in;L, - 1 8 1 31£K:T8l$|BJit 



WO 00/17162 



PCT/JP99/05103 



163 

Lfc.»ETrrM&. M4fe& b*)7)V*nWm 50ml. h'Jifik>7> 

1. 6ml (lOmmol) fcinfcT. ^iST 3 5 # 1«# L fc . MJX?JU7 5> 
2.8al(20mol)£Jn*TMT4 0#jf#Lfc. X*/-;U30ml iCttftT-fe^ 
15ml (0. 20mol) fcJD*.fc»ftfc. JRj&ft«ETT»&^£»«to£Sn;t, 5 OXr? 

74 -left U : 7irh> (50:50) TigffiU (S) -4-fcb*P*>— 

1- [4- (4* -*?\)l/7x/*^) ^>v;H t!P'Jv>-2-^->2. 20g( 

'H-NMR (300MHz, CDC1 3 ) 
10 5:7. 18 (2ft d, J=8. 5Hz). 7. 14 (2ft d, J=8. 3Hz). 6. 93 (2ft d, J=8. 5Hz). 

6. 90(2ft d, J=8. 3Hz), 4. 49(lft m). 4. 44 (2ft s). 3. 52 (lft dd, J=10. 9, 5. 6Hz). 
3. 20 (1H. dd. J=10. 9, 1. 9Hz). 2. 74(1H, dd, J=17. 4. 6. 6Hz)-, 

2. 44 (lft dd, J=17. 4, 2. 3Hz). 2. 35 (lft brs), 2. 33 (3ft s) 

(4) . (S) -4-t Kn^rv- 1- [4- (4' ^> 
15 S J)V\ tfo ij v>- 2 --t> 2. 00g(6. 7mmol) □ 15ml * 

^>mr;^nUh* 0. 73ml (9. 4iiraol) £in*.T> *fcTJ*#Lifc. dtld, 
HJX3M1/75>1. 3ml (9. 4mmol) P P#;i/A 5ml 1 0#fr 

ttTSSTU £5fc:*?rFT3l$rait#L;fc. «ffiT**&. ftKx^HfeiniA 

20 TT*B«» a«**»Kx^-^*>-c*#L, (S) -4-**>x;i/ 
*x;m-*->-i- [4 -,(4* -^Wi;*^ i> 9 J)V\ tfPUv>- 

2- #>2M0g(JK*95*)fce^*£l/tfc&. 

'H-NMR (300MHz. CDC1 3 ) 

6 : 7. 18 (2ft d. J =8. 6Hz). 7. 15 (2ft d, J=8. 6Hz), 6. 94 (2ft d, J=8. 3Hz), 
25 6. 91 (2ft d. J=8. 3Hz), 5. 29 (lft m). 4. 49 (lft d. J=15. 0Hz). 4. 42 (lft d, J=15. 0Hz). 

3. 66(lft dd, J=12. 0, 5. 7Hz), 3. 52(1H. dd. J=12. 0. 2. 0Hz). 3. 02(3ft s). 
2. 87 (lft dd, J=17. 9, 6. 8Hz). 2. 71 (lft dd. J=17. 9. 2. 5Hz). 2. 34 (3ft s) 
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(5) ^K-fev^A 1. 30g(8..3mmoI)£N, N-y^?;U*;PA75 H 10ml \Z 
SHRSi*. ttmm 2. lnl(30imol)£iniA. STOittlft. $EE 
TtTJKftft^*ff^?-^»»-l:*>^Att*«ESm![Lfc. (S) -4-**> 

X^XJU^v- 1 - [4- (4* -^?^7x;+y) 1>V)V\ tfO»Jv 
5 >-2-:t> 2. 20g(5. 9mmol)£N, N- v*3 1 ;Utfc;UA7a H 10ml fcigJBU 

3 @ttfflL/ta. #&nfcWM&zK-c 3 0, t; 

10 2U-?btf77j-\ZttL, ^tf> :8H»X?-;K80: 20-70: 30) TiStfJU 
*m«&Stt^«lSLT» (R) -4-7±^)l^-l- [4- (4' 
^7i;+'» 1>z?)U] eaUy>-2-t> 1. 70g 0K*81« 

'H-NMR (300MHz, CDC 1 3 ) 
15 6 :7. 17 (2ft d. J=8. 4Hz), 7. 13(2H, d, J=8. 3Hz). 6. 93 (2H. d. J=8. 4Hz). 
6. 91 (2H, d. J=8. 3Hz), 4. 45 OH, d, J=14. 7Hz). 4. 38 (1H, d, J=14. 7Hz). 
4. 05 (IE m). 3. 75(1H dd. J=10. 7, 7. 6Hz). 3. 16 <1H. dd. J=10. 7. 5. 0Hz), 
2. 91 (IE dd. J=17. 4. 9. 0Hz), 2. 41 (IE dd, J=17. 4. 6. 0Hz). 2. 34 (3H, s), 
2. 32 (3H. s) 

20 ^Sfi^J 12 4 (R) -4-7tt)\rf"*-\- [4- (4' -I?;P7x^ 

2 3£|S|#©#ffiK:«fctK 4-7;^D^>X7;i/xt H<h4-X5 1 
;U7x/-;i/^£PS3Lfc4- (4* -^7i;*-» ^>S^75><!: ( 

s) -o-7w;u^:3^7K*r«k?), (R) -4-7-fe^;u^- 1 - [4 

25 - (4' -I^7x;*v) ^yvM tfOU^>-2-^>^«feWfe 
'H-NMR (300MHz, CDC lj) 
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<5 :7..17(4H, d, J=8. 5Hz). 6. 92 (2H, d, J=8. 6Hz). 6. 92 (2H. d, J=8. 5Hz). 
4. 46(1H. d. J=14. 7Hz). 4. 390H. d. J=14. 7Hz). 4. 05(1H. in). 
3. 75 (1H, dd. J=10. 6, 7. 5Hz), 3. 16(1H, dd, J=10. 6. 5. OHz), 
2. 9i(lH, dd. J=17. 4. 8. 9Hz). 2. 63(2H. q. J=7. 6Hz). 2. 42UH, dd. J=17. 4. 6. OHz). 
5 2. 31 (3H. s). 1. 24 (3H. t. J=7. 6Hz) 

«0U 2 5 (R)-4-7-fe^;^^- 1 -[4-(4-i7an7xy^-»^> 
yJWtOiJy'>-2-t>- 

(1) 4-^DD"7xy-^30. 0g(233mmol) v 4-7Mn^>X7)l/rh h* 
28. 9g(233mmoIh &mt)W& 32. 2g(233mmol)^e, 4-(4-i7PD7i/^ 

10 y)^>X7Jl^fk h* 51. $gMm%%)*&m&7')X&iktLT%tCo 

'H-NMR (300MHz. CDC 1 3 ) . 5 

:9. 93 (1H, s). 7. 86 (2H, d. J =8. 7Hz). 7. 38 (2H, d. J =9. OHz). 7. 04 (4H. m) 

(2) 4-(4-^Dn.7x;+y)^>X7Jl'ft K 46. 5g(200imolK &&fc 
HD^v;i/7 = >17.4g(250mmol), fcM7km± b 'J "7 A 25. 2g(300mmol)fr 4 

15 -(4-^DP7x/^y)^>7C7^Ht+yA 47.9g(W 97*) §S W*<h 

'H-NMR (300MHz. CDC 1 3 ) 6 
:8. ll(lHs). 7.55(2H.d, J=8. 7Hz). 7. 32(2H. d. J=9. 1Hz). 6. 98(4H, m) 

(3) yXf iH-f il' 800ml tTK^tU^^AT^^-OA 22. 8g(600mmol) 
20 &tiaz-fz'&* 4-(4-v-nn7xy+-»^>X7;i/h*^+vA46. 9g(189mmol) 

<Di?3L?-)\,3L-t)1 200ml ®i&&MW~r 1 mmfrttTffiTLtCo KfomzfctfiT 

^■Mzmm^ 4N&&/g^X?;i/80ml ^tu^mLtz. fcm*mLLtc'& 
25 , vX^X-x^T^HIgfe^. gHT4-(4^n07i/=l : y)^>yJl/ 
75>&g?i£ 43. 7g(JR^ 86*) 53M*i:lTifc. 
'H-NMR (300MHz, DMS0-d fi ) 
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<5 : 8. 42 (2a br s), 7. 53 (2H. d. J=8. 3Hz), 7. 46 (2H. d, J=8. 9Hz), 
7. 08 (2H, d, J=8. 3Hz). 7. 02 (2H. d, J=8. 9Hz), 4. 00 (2H. s) 

(4) %mmi 2 Ztm&\Z. 4M4-;y-PP7xy , *v)^>v;l,75>l£ 
&&30. 6g(lllmmolh h 'J X^7$ > 15. 5ml (11 lmmolh (S) -Q-7-t?)m 

5 *i)>zfm 20.2g(128mmol)^e>, (S) - 3 -7-fe 1 - [4 - (4 -?PP 

~yj.J^ri/Xy i J)V\Z.\t<^ a K 39.4g(W 955t!)^*ife«^<i:LT#fe. 
■ 'H-NMR (300MHz. CDC1 3 ) 
6 : 7. 36 (2H. d. J=8. 7Hz). 7. 28 (2H. d. J=9. 0Hz). 6. 93 (4H. m), 
5. 45 (1H. dd. J=8. 9, 4. 9Hz), 4. 70(1H. d. J=14. 3Hz). 4. 64(1H. d. J=14. 3Hz), 
10 3. 170H. dd. J=18. 5. 8. 9Hz). 2. 68(1H. dd, J=18. 5. 4. 9Hz). 2. 16(3E s) 

(5) (S)-3-7"th + '>- 1 - [4 - (4 - i7 O n 7 1 y+y) ^> vJW 
<®K5 K39.0g(104mmolK Tk^tS? h U VI* 3. 93g(104mmol), h'JX^ 
)\>i/i7y 16. 6ml (104mmol) T^n^-*nii7cm, 10*5H!f lt(S)-4-t h'O^y 
-l-[4-(4-^Pn7iy + x).^>y;WlfOiJy>-2-t> 14. 8g(Jfc 

15 mm*®n&i&m®tLi:mtco 

7tmfttirm%) C 17 H 16 N0 3 C 1 • 0. 3H 2 OtLT 
WrW-M. C. 63. 18; H. 5. 18; N. 4. 33 
$Zfflm C. 63. 13: H, 5. 06; N, 4. 34 

(6) (S)-4-t HP+v - 1 -[4-(4-^DD7x;+y)^>y^] bfP 
20 'J V>- 2 -*y 14. 5g(45. 6unol), ^^>7.;UtJn— Jl^D'J K 4. 94ml (63. 8nnnol 

) , h'Jx^^^^ 8. 90ml(63. 8mmol)^e)(S)-4-^^>y;;i/^-;U^-> 
-l-[4-(4-£PP7x/*-» ^ > eoUy>-2-t> 14. 6g(JR 

7E^##rfflCl0 C 18 H 18 N0 5 SC 1 • 0. 2H 2 0£LT 
25 tf-M C. 54. 12; H.4. 64; N, 3. 51 
WML C 54. 09 ; a 4. 59; N, 3. 43 

(7) (S)-4-**>X;U*x;|/**:>- 1 -[4-(4-^D07i/*y) 
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^>v;W fcf □ 'J v> - 2 14. 0g(35. 4mmol) , tttm 12. 7ml (177mmolh 

jE*IHlv?A8.07g(24.8inmol)fr£. (R) - 4 -7"fe^;i/^- 1 -[4-(4-£ 

no7x/+>/)^>y;W to ij j;> - 2 - t> 11.7g0K¥ 88X) gftfittfttt 

5 7tMiNJT*L<X) C 19 H l8 N0 3 SC 1 • 0. 2 5H,0<i:LT 
tttMft C, 59.99; ft 4. 90; N, 3. 68 
&8Mt C. 59. 96; ft 4. 78; N, 3. 67 

HJS01J12 6 (R)-4-*;U#yh- l-[4-(4-^nD7i;^)W 
JH 2 

10 X^y-;i/23ml CfcftT, ffl£7tt)H. 55mi (120mmol) ^Jftl^T. 3 0#1? 
WTLfc. d©«{C^Jg^lJl 2 5T#6nfc(R)-4-7-fe^;i/^- 1 -[4 
•-(4-i?n07i y ^>v;H tf n U v> - 2 2. 26g(6. Olmmol) £ 

15 »««^'J*yjU*7A^nTh^77^-tftL, ^=MJ-> : 

(40:60)ra®^^Ml£Tl?iilSLT, (R) - 4 - h - 1 -[4- (4-* 

DD7x^y)^>yJH tfn'J> ? >-2-^-> 1.29g(JR* 64S) 

7C*£*r*tt) Ci 7 H 16 NOjSC 1 • 0. 2H 2 0<i:LT 
20 th^tfiS C. 60. 51: ft 4. 90; N, 4. 15 
C, 60.41; ft 4.96; N, 4. 12 
HJS0J12 7 4-7tt)V3-*-\- [4- (4' -^^7x^v) 
s?;w tfO'Jv>-2-*> 
3ttt«3 0^R.tt©75i*k:J:0, 4-7MD^>X7;i/ftKt4-i7l/>/ 
25 -;Ufr£ML£4- (4* -^f^7i/ + y) ^/yJ^nn* 
1. 97g(8. 9mmol) t 4 - h U / f Jk> 'J Jl't+y IfD 'J y> - 2 - t> 
1.50g(8. 9mmol)^^>4-7-t:5 1 ;U^-l- [4- (4* -^^JU7xy+'» 
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^>->*;H hfn U v>- 2 397mg(TO 12%) *&m&*t LT#£. 

7C*#*ftS (%) : C 20 H 21 NO 3 S thX 

IHMI:C, 67. 5 8 ; H, 5. 95; N, 3. 94 ; S, 9. 02 

^SfJM:C, 67. 53; H, 5. 94; N, 4. 15 ; S, 9. 05 

5 Htt0J1 2 8 4->;i/#-/h- 1 - [4- (4' -^^7x/+y) 
;U] fcf d U 2 — 

3UE01J3 1 tmrnoumz^o. mmmi 2 7-ct#e»nfc4-7-fe^;u^- 

1- [4- (4' -^^7i7^» ^>^;i/] tfP'J v>- 2 
103mg(0.30mmol)^e>. 4-/Myh-l - [4- (4' -^^7x;+y) 
10 *?>S?J10 fcfpij v>-2-^>87mg(JK^96W^4fffeffl^<!:bT#fco 
'H-NMR (300MHz. CDC lj) 

(5 : 7. 1 8 (2H. d, J=8. 5Hz), 7. 14 (2H, d. J=8. 4Hz). 6. 93 (2H. d. J =8. 5Hz), 

6. 91 (2H, d. J=8. 4Hz). 4. 46 (1H, d. J=14. 7Hz), 4. 39 (1H, d, J=14. 7Hz), 

3. 64(1H, dd, J=10. 0, 7. 3Hz). 3. 530H, m), 3. 16(1H, dd. J=10. 0, 5. 1Hz). 
15 2. 91(lH,dd. J=17. 1. 8. lHz).2. 42(mdd. J=I7. 1,6. 2Hz). 2. 34(3H,s) 
1. 86(lH.d, J=6. 7Hz) 

»0U 2 9 4-7-fe5 1 ;i/^- 1 - [4- (4' - ( KU 7JM-P*3MU) 
7i^y) ^>i/*;H eoiJ> ? >-2-^> 

20 -7)V*U*^)V) 7x;-M^iSlfc4- [4* - ( h U 7 fr^U 

7i/^y] ^>v;]/£P'J K 382mg(l. 3mmol) £4- HJ pWl'V'JJl'^^v'fcf 
P'Jv>-2-^> 338mg(2. QwaoDfrib 4-7±^)l>tt- 1 - {4- [4' - 
(h*J7)V-tn*?-)V) 7x;^/] "?>SW \£uVi?>- 2 -^-> 95. Omg( 
JR* 18*) £&Efe$tttl<h LT#£. 

25 'H-NMR (300MHz. CDC 1 3 ) 

<5 :7. 58(21 d. J=8. 7Hz). 7. 25(2H, d. J=8. 5Hz). 7. 05 (2H, d. J=8. 7Hz). 

7. 02(2H d. J=8. 5Hz). 4. 49(1H. d. J=15. OHz), 4. 42(1H, d. J=15. OHz). 4. 07(1H, m). 
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3. 780H, dd. 1=10. 6. 7. 5Hz), 3. 19 (1H. dd, J=10. 6. 5. OHz). 

2. 93C1H. dd. J=17. 5, 9. OHz), 2. 44 (IE. dd, J=17. 4. 6. OHz). 2. 33C3H, s) 

&K0J13O 4-^*^h-l- {4- [4' - (h'j7WD/WW 7 

5 i tmkey^mz^. $mmi 2 9m^>nrz4-7^)v^- 

1- {4- [4* - (hij7;i/to>ww 7i/^y] tro»jv> 

-2-:*>58.0nig(0. 14mmol)fr<3, 4 -*;U#7°h- 1 - {4- [4* - (HJ 
7 □ ;* ^;i/) 7 x / * ^ > } tr n u s? > - 2 - * > 46. Omg mm 89%) 

10 'H-NJiR (300MHz, CDC 1 3 ) 

5 :7. 58(21 d, J=8. 7Hz). 7. 27 (2H, d. J=8. 7Hz). 7. 04 (2H. d, J=8. 4Hz). 

7. 02(2H. d. J=8. 4Hz), 4. 52 ClH. d. J=14. 8Hz). 4. 42 (IE d, J=14. 8Hz), 

3. 68(1E dd. J=10. 0, 7. 2Hz). 3. 56 (IE o). 3. 19 (1H, dd. 1=10. 0. 5. OHz). 

2. 940H, dd. J=17. 1. 8. 1Hz). 2. 43(1H. dd. J=17. 1. 6. 1Hz). 1. 87(1H. d, J=6. 7Hz) 
15 $£0U3 1 4-7-fe^Jl/^- 1 - [4- (4* -Ih + ->*M-Jl'7i 

mi&M3 0 tm&(DJ5mz£r), 4-7Mn'<>X7^Tt F£4-k Hp 
^y^lfix^W^ULf^- (4' -^dd^^7i/+v) sfeM 

Bfcx^ t -4 - mi * -> u tf p 'j v > - 2 - * >fr <=> a - t±^)v 

20 - [4- (4' -Jh^->A;l/»7i;+'» 1> S JM tfP'Jv 

> - 2 - # > OR* 1 7%) SftEfitttttt i LTt#fco 
'H-NMR (300MHz. CDC1 3 ) 

<5 :8.02(2R d. 7=8. 8Hz). 7. 24 (2H, d. J=8. 6Hz). 7. 02 (2R d. J=8. 6Hz). 
6. 98(2H. d. J=8. 8Hz). 4. 49 (1H. d, J=14. 9Hz), 4. 42 (IB, d. J=14. 9Hz), 
25 4. 56C2H. q. J=7. 1Hz), 4. 07(lRm), 3. 78(1H. dd. J=10. 6, 7. 5Hz). 
3. 19 (1H. dd. J=10. 6. 4. 9Hz). 2. 93 (1H. dd. J=17. 4. 8. 9Hz). 
2. 44 OH dd. J=17. 4. 6.0Hz). 2. 32C3R s). 1. 39 (3E t. J=7. 1Hz) 
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£MM1 3 2 4-M*^h-l- [4- (4* -Ih + yMfc^x/ 

l - [4- (4* -xh*->#;i,#-;U7x/*-» ^>>?;H t?o'jv>-2 
5 -:*> 108mg(0. 26mmol)^£, 4 - T7>- 1 - [4- (4* -Xh^-># 
Jl/fc^xy*^) ^>v;U] tfnUv>-2-;f>100mg£l5(3:£Mi$« 

'H-NMR (300MHz. CDC lj) 

5 :8. 01 (2H, d, J=8. 8Hz), 7. 27 (2ft d, J=8. 5Hz), 7. 02 (2ft d, J=8. 5Hz). 
10 6. 98(2ft d. J=8. 8Hz). 4. 51 (lft d. J=14. 8Hz), 4. 42 (lft d. J=14. 8Hz). 
4. 36 (2H. q, J=7. 1Hz), 3. 68(lft dd, J=10. 1, 7. 2Hz), 3. 56(lft m). 
3. 190ft dd, J=10. 1, 5. 0Hz), 2. 93UH, dd. J=17. 1, 8. 1Hz). 
2. 43 (1H. dd. j=17. 1. 6. 0Hz). 1. 88 (lft d. J=6. 7Hz). 1. 48 (3ft t. J=7. 1Hz) 

15 ) ¥W)zS>-2-*> 

(1) MtfomS 0 tm&Q-fimz&Q * 4-7)W-U'<>X7)U ; rtFt4- 
t:Ko4 t 2/ftA«^>5;;W\6H«Lfc4- (4' -9un*?)\,y x/*v 
) frBmrn^yJiV 6. £4 - *5-)\s s sV )Vtt s s£u*)*J>- 
2-^-> 3. 00g(18mmol)^e)4-^^>X;^— 1 - [4- (4' - 

20 ^>yWy*W-;l/7x;+y) ^>yJH tf P 'J y>- 2 471mg( 

'H-NMR (300MHz. CDC 1,) 

<5 :8. 05 (2R d. 1=8. 8Hz). 7. 48-7. 32(5H.m). 7. 25 (2ft d. J=8. 5Hz). 
7. 03 (2H. d. J=8. 5Hz). 6. 98(2H. d. J=8. 8Hz), 5. 35 (2H. s). 5. 30(1H. m). 
25 4. 50 (2H. s). 3. 69 (lft dd. J=12. 0. 5. 6Hz), 3. 55 (lft dd, J=12. 0. 1. 9Hz). 
3. 03(3H, s). 2. 89(lft dd. J=17. 9. 6. 8Hz), 2. 72(lft dd. J=17. 9. 2. 4Hz) 

(2) 4-*?>Xfr*-)\,lr3ri/-l- [4- W -^>V)V**yfi)l 
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#=J>7i;+'» 1>V)V] tfoU v>-2-^>471mg(l. lmmoD^xh^t 

si^iwaB^Lfc. m^ii. METTam as«*'\^>- 

SKX^TS&TfcffcU 4-^^>^^3f5-;^+y-l- [4- (4' -#;|/ 
5 ^yJP7i;+y)^>yM fcfn U 5?>- 2 -^"> 240>g(JR¥ 59» SSfe© 

'H-NMR (300MHz, CDC1 3 ) 

6 :8. 08 (2ft d, J=8. 7Hz). 7. 27 (2ft d. J=8. 6Hz). 7. 06 (2ft d, J=8. 6Hz). 
7. 01 (2ft d, J=8. 7Hz), 5. 31 (lft m), 4. 51 (2ft s), 3. 71 (1ft dd. 1=12. 0, 5. 6Hz), 
10 3. 57(lft dd. J=12. 0. 2. 0Hz), 3. 04 (3ft s), 2. 91 (1ft dd. J=18. 0. 6. 9Hz), 
2. 74C1H. dd. J=18. 0. 2. 2Hz) 
(3) 4-*jr>7>)Uft-)Vttz/-l- [4- (4' 

1>*?)V\ tfDU> ? >-2-^-> 240ig(0. 59mmol)^X^y-;U20ml (Cig 

)VA : **/-;K98:2)T?»ifibfc8L S«»>'J*W7^^D7h^7^ 
-fcftU M^>:@^X3^(40:60)-C?gajU 4 -Tiz^? 1 *- 1 - [4 
20 - (4' -#Jl/#*~>;U:7x/*x) ^>v;P] tfPU> ? >-2-^-> 103mg(iK 

'H-NMR (300MHz. CDC1 3 ) 

6 :8. 07 (2ft d. J=8. 8Hz). 7. 26 (2ft d. J=8. 4Hz). 7. 04 (2ft d. J=8. 4Hz), 
7. 01 (2ft d. J=8. 8Hz). 4. 51 (1ft d. J=14. 8Hz). 4. 43 (lft d, J=14. 8Hz). 
25 4. 07(lftm). 3. 79(1H. dd. J=10. 6. 7. 5Hz). 3. 20(1H. dd. J=10. 6. 5. 0Hz). 
2. 94(lft dd. J=17. 4. 9. 0Hz). 2. 44 (lft dd. J=17. 4. 6. 0Hz). 2. 33 (3ft s) 

3 4 1 - [4-(4' -7S;*Mz)l/7i^ 
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(1) &tmi 3 3 tmm<D%m\z£omLJz4-*9>7>)\,ib-)\,tt>' 
-l - [4- (4* -^j^+->;i/7i;+y) ^y-JM trn>jv>-2-^- 

> 3.10mg(0. 76imol) Zmttt-Jl 5ml (C}g«L. ^iST 1 . 5B$Ra&#Lfc. 
5f6ffc£i*I£T8MBU x hy t h'077> 5mL z§7>tx77K lml £Jn;LT 

■•C2lHl«lUJLfc«. #SftfcW«S£*, 2S?Bftifi7jc7?i5t»L. «M^h'J 

4-^^>^;i / ^-jU^v-.l - [4- (4' -75;*J^-;i,7xy + y 
) ^>v*;P] eDUy>-2-*>147ig(JR*48W*eft©*a:LT»fc. 
'H-NMR (300MHz. DMS0-d B ) 

5 :7. 87C2H. d, J=8. 2Hz). 7. 27 (2H, d, J=8. 2Hz). 7. 04 (2H. d. J =8. 5Hz), 

6. 98 (2H. d. J=8. 5Hz), 5. 29 (1H. ■>, 4. 53 OR brs), 4. 41 (2H, s), 3. 97 (1H. brs). 
3. 69(1H, dd. J=l 1. 5, 5. 4Hz), 3. 41 (1H, d. J=l 1. 5Hz), 3. 30(1H, ■), 3. 21 (3H. s), 
2. 91 (1H. dd. J=17. 9, 6. 9Hz) 

(2) 4-^^>X;i/*-;i/^->- 1 - [4- (4' -7S.Jtl)[<#-)\s-7 
x/*-» 1>V)V] hfP'J> J >-2 -*> 147mg(0. 36mmol) £x* 20ml 

ttmtJVOA 123ng(l.lmnol)SlJPATl. 5^MUnJIWi»Lfc. 

BS^?rS>'J^y;i/*7A^o-7 S^77^f-l:#L. ^pp^A : 
JK98:2-95:5)T»fflL. A-7^)Vf-t-\- [4- (4* -75;Mfc 
Jl/7xy^i» 1>*J)V\ tTP«Jv>-2-*>62.0iig(JR*45tt*afi»*t 

'H-NMR (300MHz. CDC1 3 ) 

5 :7. 80 (2H. d. J=8. 7Hz). 7. 24(2H. d. J=8. 5Hz). 7. 01 (2ft d. J=8. 7Hz). 

7. 01 (2H. d. J =8. 5Hz), 5. 90C2R brs). 4. 49(1H. d. J =1 4. 9Hz). 
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4. 42 (1H. d. J=14. 9Hz), 4. 07(1 H. m). 3. 78 (1H. dd. J =10. 6, 7. 5Hz), 

3. 20C1H. dd. J=10. 6. 4. 9Hz). 2. 93 (1H, dd. J=17. 4, 9. OHz), 
2. 43 (1H. dd, J=17. 4. 6. OHz). 2. 33 (3H. s) 

^M0J13 5 4-*)Vti7Y- 1 - [4- (4' -7$;t))m-)l7j L ;* 
5 is) K>V)V] t!DiJy>-2-t> 

»3 1 tm%koijmz&<o , mmmi 3 4r#?.nfc4-7t^ft- 

1- [4- (4' -M^+it$F7x;^» *>*J)V\ tfn<Jv>-2-:* 
y 23. Omg(0. O60mmol)7&^, 4-^)VtSZfh- 1 - [4- (4* -7*/il)Vts 

-^7i;+-» ^>v*;i/| Mu^vy- 2 22. Omg^sif^mfifyciisfitft 
10 ftmtLxmc 

'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 79 (2H. d. J=8. 7Hz). 7. 27 (2H. d, J=8. 6Hz). 7. 02 (2H, d. J=8. 6Hz). 
7. 02C2H. d, J=8. 7Hz). 5. 90-5. 60(2H, brd). 4. 51 (1H. d. J=14. 8Hz). 

4. 42(1H. d, J=14. 8Hz). 3. 68(1R dd. J=10. 0, 7. 3Hz). 3. 57(1H. m). 
15 3. 19URdd. J=10.0, 5. OHz). 2. 93(lH,dd, J=17. 1,8. 1Hz). 

2. 430H. dd. J=17. 1. 6. OHz). 1. 880H. d. J=6. 7Hz) 

H»1 3 6 4-7^)1^-1- [4- (4' -kHD^y7i/^y) 
<>->*;H t!DUv>-2-t> 

(1) ^ffiM3 6 tm&oi5mz&r)m®Lrz4 -**y 

20 1- [4- (4' -/h^>>7x/^'» ^y^)V] Mu\)¥y-2-icy 
1. 16g(3. lmmol)££ nnft)V A 25ml fc»#U H^fb* 1 ^ (3Mv^OD^^ 
>*»[) 4ml ^tn^T^fiTlBtK^bfc. gM^METIIU 

25 JUL, 4-^^>^^^XJb^'>- l - [4- (4' -kFo^y7i;4 ; y 
) lfnU'>*>-2-^-> 933ing(iK^80a;)<££Rfe!|i&* < hLT#fc. 

'H-NMR (300MHz. CDC lj) 
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6 :7. 15(2H. d. J=8. 5Hz). 6. 91 (2H, d. J=9. 0Hz). 6. 88 (2H. d, J=8. 5Hz). 
6. 82 (2R d. J=9. 0Hz), 5. 35 (1H. s). 5. 28(1H. m). 4. 49(1H. d. J=14. 7Hz). 
4. 41 (1R d. J=14. 7Hz). 3. 66(1H. dd, J=12. 0. 5. 6Hz). 3. 52(ia dd, J=12. 0. 1. 8Hz). 
3. 02(3a s). 2. 88(ia dd. J=18. 0, 6. 8Hz), 2. 72(1H, dd. J=18. 0. 2. 4Hz) 
(2) 4-*?>7Jl/*-;|/:**v- 1 - [4- (4* -kHD+v7x;^ 
is) ^y ; JM fc?D'Jv>- 2 933mg(2. 5mmol)^X^y 5Qml tcjgff 

'J v A ? 07^^77^ -C#U A*-tf-> : g^X^;K50:50)T?OT 

Ltz'&. M->U#y;U#7A£PTh^7^-£#U ^□□^;i/ATj§ai 
U 4-T-t5 L ;U^- l - [4- (4 ' -hFn^i^y) *C>5W] 
fcfD U v>- 2 - 434mg(iR^ 49S) %&&tiiVt®t LTt#fc. 
7C^*fM (%) : C 19 H 19 N0 4 S£LT 

fi"gfit:C, 6 3. 8 5 ; H, 5. 3 6 ; N, 3. 9 2 ; S, 8. 9 7 
^S0tt:C, 6 3. 6 6 ;H, 5. 1 6 ; N, 4. 0 5 ; S, 8. 8 6 
HJS01J1 3 7 4-*;U#"7>-l- [4- (4' -th'D^y7i;^) ^ 
>>MH tfD'J:>*>-2-:*> 
H^J3 1 i|ilTO7j^{IcfcO, 3 6-e#^>nfc4-7-fe5 1 ;p^- 

1- [4- (4' -kh'D^y7x^y) h?a'Jv>-2-*> 
58.0mg(0. 16miol)^e., 4 - *;P#7*h- 1 - [4- (4' -th*P + v7x/ 
1>*J)V\ hfD'J v>-2-^->35.0nig(W68!l!)^e^*<i:LT^fc 

o 

'H-NMR (300MHz. CDC 1 3 ) 

6 :8. 42 (1H, s). 7. 09 (2H. d. J=8. 5Hz), 6. 81 (2a d. J=8. 5Hz), 

6. 79(4a d. J=4. 7Hz). 4. 37(1H, d. J=14. 7Hz). 4. 31 (1H. d, J=14. 7Hz). 

3. 58(1H. dd. J=10. 0. 7. 2Hz). 3. 47(1H. m), 3. 09(1E dd, J=10. 0. 5. 0Hz). 
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2. 84(11 dd. 1=17. 0. 8. 1Hz). 2. 34(1H. dd. J=17. 0. 6. 1Hz). 1. 83(1H. d. J=6. 7Hz) 
mmmi3S 4-7^)Vtt-l- [4- (4* -Ih + ->7i; + y) ^ 

II»3 Otm&Ofimz&r). 4-7;i/^P^>X7;i/T ; b K<h4-Xh* 
5 '>7x/-;i/^6.||ilLfe4- (4' -I^-/7i/^y) ^>v;i/^7DUH 
l. 83g(7. Ommol) t 4 - h U ^ 9=- )V : s U ;U * * > If o U v > - 2 - it > 

1. 20g(7.0mmol)^e>4-7-fe5 1 ;i/^- 1- [4- (4' -Ih + x7i;=lr-> 
) fcfD'Jv>-2-^> 667mg(W25!i;)^||fi^ti < !:LT'#fc. 
TC^^ftt (%) : C 21 H 23 N0 4 S<J:LT 

10 H^i:C, 65. 43; H. 6. 01; N, 3. 63 ; S, 8. 32 
H$Jtt:C, 65. 61; H, 5. 93; N, 3. 7 5 ; S, 8. 29 
ilM.l 3 9 4 1 - [4- (4* -Ih^y7x;+'» ^> 

^m^3 1 iiwuioTjfeiCckD. sy&m 3 8i?#bnfe4-T-ti^;p^- 

15 1- [4- (V -Ih + ->7x/^-» ^>v^] eD'J> ? >-2-^-> 
192mg(0. 50mmol)#»6, 4 -*;i/#-7>- 1 - [4- (4* -I h + >'7iy4 : y 
) ^ > tf □ U ->* > - 2 - * > 1 28mg OR* 753!) £&fetft ttft £ L Tf§fc. 
'H-NMR (300MHz. CDC 1 3 ) 

(5 :7. 17(2H. d. J=8. 6Hz). 6. 96 (2H, d, J=9. 1Hz). 6. 89 (2a d. J=8. 6Hz). 
20 6. 87 (2E d. J=9. 1Hz), 4. 45(1H. d. J=t4. 7Hz), 4. 38C1H. d. J=14. 7Hz). 
4. 02 (2a Q. J=7. 0Hz). 3. 63(ia dd, J=10. 0, 7. 2Hz), 3. 52(iam), 
3. 15(ia dd. 1=10. 0. 5. 1Hz). 2. 91 (ia dd. J=17. 0. 8. 2Hz). 

2. 42(ia dd, J=17. 0. 6. 2Hz). 1. 86 (ia d. J=6. 8Hz), 1. 42(3H. t, J=7. 0Hz) 
HS&0J14O 4-7-t3-)ltt-l- {4- [4' - (HJ^lofD* 

25 ) 7i/+y] ^>vJU} ^niJy*>-2-t> 

«0fl3 Otmmolimz&lO. 4-7;M-D^>X7;i/T r tK<h4- (HJ 

7;i^p*h*-» 7x.;-)\,frt>fflmLtz4- [4* - (HJ^kfD* 
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v) 7xy^>>] 'O^n'J K 1.85g(6. lmnol) t4 - hU/^U^'J;^* 
vfcfPU v>-2-*> 1. 60g(9. 2mmol)^^4-T-t^;^^-- 1 - {4- [4 
'-(HJ7JI/*D* h*v)7xy*->]^>:x;Wk?DU v>- 2-*> 639mg( 
|R*25W LXfcfc. 
5 7C*»#f« (%) : C 20 H, 8 NO 4 SF 3 <hLT 

tHM:C, 5 6. 46;H, 4. 2 6 ; N, 3. 2 9 ; S, 7. 54 
Hi|iJffi:C, 56. 57; H, 4. 26; N, 3. 47;S, 7. 51 
1 4-*;k*J7>- 1 - {4- [4' - (HJ7;i/*P* 

10 Ife&S#J3 1 £fl*$©:£ft£«fc0. «0U 4 0T!&e>tl1t4-Ttt)Vtt- 

1- {4- [4' - (MJT^n* h^y) 7i7+y] ^>>MU} tfd'Jv 
>-2-^"> 160mg(0. 40mmol)^b, 4-*;fcfr7>- 1 - {4- [4* - (h 
>J7MD^h^y) 7i/+y] ^>>?;M kfP 'J v>- 2 102ngOR$ 

15 'H-NMR (300MHz. CDC1 3 ) 

6 :7. 23 (2E d. J=8. 5Hz). 7. 19(2H, d, J=8. 5Hz). 7. 00(2H. d. J=8. 5Hz). 

6. 97(2H. d, J=8. 5Hz). 4. 49(1H. d. J=14. 8Hz). 4. 40OH. d. J=I4. 8Hz). 

3. 66 (1H, dd. J=10. 0. 7. 2Hz). 3. 55 (1H. m). 3. 17(1H, dd. 1=10. 0. 5. 0Hz), 

2. 920H. dd. J=17. 1. 8. 1Hz). 2. 43(1H. dd. J=17. 1. 6. 1Hz). 1. 87(1H. d. J=6. 7Hz) 
20 ^mmi 4 2 4-T-\L?-)Vtt-\- [4- (4' --hP7i/+y) 1> 

V)V\ tfP'Jy>-2-t> 

ho^>-e>*»6W«Lfc4- (4* -zhD7x/^» ^>y;^DUh'i 
4 - HJ WVWfrttisMu U v> - 2 -t>*64-7Wt- 1 - 
25 [4- (4' -ZhD7i^y) ^>v;H eo»J^>-2-*>(JR*8ttS 

'H-NMR (300MHz. CDC 1 3 ) 
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6 :8. 21 (2H. d. J=9. 2Hz). 7. 30 (2H. d. J=8. 5Hz). 7. 06 (2H. d. J=8. 5Hz). 

7. 02 (2E d. J =9. 2Hz). 4. 48 (2H, s). 4. 08 (1H. m). 3. 80 (1H. dd. J=10. 6. 7. 6Hz). 

3. 21 (IE dd. J=10. 6, 5. 0Hz). 2. 93(1H. dd, J=17. 4. 9. OHz). 

2. 45(1H. dd. 1=17. 4. 6.1Hz). 2. 34 (3H. s) 

5 1 - [4- (4* -~ hD7i;*y) 

l- [4- (4' --ho7i;^-» ^>v;i/] tfp »j vy- 2 

52.0mg(0. 13mmol)^6, 4 - *)lfi?b- I - [4- (4* --hD7xy^> 
10 ) 1>*J)V\ t!PUv>-2 -^>34.0mg(W73J!)^fe?ft^<»:LT#feo 
'H-NMR (300MHz. CDC 1 3 ) 

5 :8. 21 (2H, d. J=9. 2Hz). 7. 32 (2H. d. J=8. 5Hz), 7. 06 (2H. d. J=8. 5Hz), 
7. 01 (2H, d, J=9. 2Hz). 4. 54(1H, d, J=14. 9Hz). 4. 42 (1H, d, J=14. 9Hz). 

3. 690H. dd. J=10. 0, 7. 2Hz). 3. 58(1H, m). 3. 20UH. dd, J=10. 0, 5. OHz). 

15 2. 940H, dd. J=17. 1. 8. 1Hz). 2. 44(1H, dd. J=17. 1, 6. OHz). 1. 89UH. d, J=6. 6Hz) 

HJIS^J14 4 4-7-t^)ltt- 1- [4- (4' -7th7S;7iy+y 
) 1> *?)),] trnu V>- 2 

(i) mmmi4 2tmm(Di]mz£K>. mmLtz4-t\ : uJri/-i- i4 

- (4* -ZhP7x;^y) 1>V)V\ tf □ U v>-2-*>1. 86g(5. 7mmol) 
20 SrfcfU V> 40ml \Z®MLs 10ml SriOAT^ST 1 4^tmWhti. R 

^SMETiiii. 7K^JraA^mx5 L ;n?2ni}aaiLm '#^>nfc^i^ 

M#J&A+1j->-^X5 1 ;KlTi|f&*{bL, 4-7-feh*->-l- [4- (4' 
--hn7i^v)^> >>*;i/] e □ U >* > - 2 - :* > I. 80g OK* 859!) 
25 *<i:LTt#fc 0 

'H-NMR (300MHz, CDC1 3 ) 
' 6 :8. 22(2H. d. J=9. 2Hz). 7. 29 (2H, d. J=8. 5Hz). 7. 07 (2H. d. J=8. 5Hz). 
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7. 02 (2H. d. J=9. 2Hz), 5. 29 (1H. m). 4. 51 (2H. s). 3. 68 (1H. dd. 1=11. 5. 6. 0Hz). 
3. 28(1R dd. J=ll. 5, 2. 0Hz). 2. 85(1H, dd, J=17. 9. 7. 2Hz), 
2. 57 (1H. dd. J=17. 9. 2. 5Hz). 2. 06 (3a s) 
(2) + [4- (4' -^hD7i^y) 1>V)V\ E 

5 o'J->*/-2-t> 1. 80g(4. 9mmol)2:^^y-;U lOOmk fh7tHP77> 

iomi (Dusmmzmmis* mrtyw&mmm.ongz-hn*-, *mnmf$.T> m 
a-c4. smmm&btz, Kmm^m^v. m&rmm^ wm&mmx.?-m 

+ 1- [4- (4* ~75;7i;^y) *>*J)V\ 

trn u vy- 2 -*>imm 1. 67g(« 90s) &eM*tLtifc. 

10 'H-NMR (300MHz. CD3OD) 

5 :7. 35 (2H. d. J=8. 9Hz). 7. 30 (2H. d, J=8. 6Hz). 7. 11 (2H. d. J=8. 9Hz). 

7. 02(2H, d, J=8. 6Hz), 5. 27(1H, m). 4. 52 (1H, d. J=14. 9Hz). 4. 44(1H. d, J=14. 9Hz), 

3. 73(1H, dd. J=ll. 7, 5. 7Hz). 3. 330H. dd, J=ll. 7. 1. 5Hz). 

2. 90(1H. dd. J=18. 0. 7. 1Hz). 2. 470H, dd, J=18. 0. 1. 8Hz). 2. 02C3H. s) 
15 (3) 4-7th+->-l- [4- (4' -75;7x/+y) ^>y)I/] If 
O'J v>- 2 324mg(0. 86mmol) n Dtf^A 10ml Kjg$U MJ 
X5 l ;U75> 360 m 1 (2. 6mmol), WfcJttfrm v. 1 (1. 7mmol) £in;lT, ^ 

^Ti4B#TO^tfc. s^^mjet^l, mmx^fr&toz.^ ma-km. 

*Tift$U HJ£ A^3£$L£o ®E.T~em&&> £§S«v<J;*J 

20 y;i/^7A^PTS^77^-(C#U, ifc&X^UTMU 4-7-feh*->- 
1- [4- (4' -7ir h7$y7i;+y) t>$?;W to"Jv>-2-t> 
265mg(iR^ 81*) Z&m*t LT*§& 0 
'H-NMR (300MHz. CDC1 3 ) 

<5 :7. 46C2H. d, J=8. 9Hz). 7. 25(1H. brs). 7. 17(2H. d. J=8. 5Hz). 
25 6. 97 (2H. d. J=8. 9Hz). 6. 93 (2ft d, J=8. 5Hz). 5. 25 (IE m). 4. 48 (IE d. J=15. 7Hz), 

4. 42 (1H. d, J=15. 7Hz).3. 63(1H, dd. J=ll. 6. 6. 0Hz).3. 24(lH.dd. J=ll. 6. 1.9Hz). 
2. 82 (1H, dd. J = 17. 8. 7. 2Hz). 2. 53(1H. dd, J=17. 8. 2. 4Hz). 2. 18(3H. s), 
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2. 04 (3H. s) 

(4) 4-7-k h*~>- 1 - [4- (4* -7th75;7x/+y) ^>->* 
)V] t!D'Jv>- 2 -:*> 265mg(0. 69mmoI)£X^/-;i> lOmK £nn#;kk 1ml 
£?g$U ^7 X 330mg (3. 5mniolK MJX^JU7^>481 til 

5 (3. 5mmol) MUX 5 HmftVtz. 5(iJiS^ETSIU RKx^Hfc 

^M£^*1t>-8^x^l,tCTf&*{fcU 4-kKO*y-l- [4- 
(4' -7tM$;7xy+i/) ^<>v;i/] tfD'J>>>-2 -:*> 200nig(iKi£ 

10 'H-NMR (300MHz, CDC1 3 ) 

6 :7. 45 (2H. d, J=8. 9Hz). 7. 1 9 (2H, d. J=8. 5Hz). 7. 15 (1H. brs). 
6. 96C2H. d, J=8. 9Hz). 6. 92 (2R d. J=8. 5Hz). 4. 51 (1H. m), 4. 47(1H, d. J=14. 9Hz), 
4. 40OH. d, J=14. 9Hz), 3. 530H, dd, J=10. 9, 5. 6Hz). 3. 21 (1H. dd, 1=10. 9. 1. 8Hz), 
2. 75 (1H. dd. J=17. 4. 6. 6Hz). 2. 44 (1H. dd. J=17. 4. 2. 3Hz), 2. 12(3H. s). 

15 2. 09 (1H, brs) 

(5) ^T, MffiM3 Otmmojjmz^r)^ [4- ( 
4" -7th7S/7i;^y) ^>v;P] liniJy>-2-*> 
159mg(0. 47mmol)^?>4 -7-b^;U5 1 ^- 1 - [4- (4' -7-feh75/7x/ 

^>->*;H tfD 'J V>- 2 —*> 190ngOK* 46» LTttfc 

20 

'H-NMR (300MHz, CDC1 3 ) 

a :7. 46 (2ft d. J=8. 9Hz). 7. 17(21 d. J=8. 5Hz). 7. 14(1H. brs). 
6. 98C2H, d, J=8. 9Hz), 6. 93 (2H. d, J=8. 5Hz). 4. 46(1H, d, J=14. 7Hz). 
4. 39 (1H. d. J=14. 7Hz), 4. 06 (1H. m), 3. 75 (IE dd. J=10. 7. 7. 6Hz), 
25 3. 180H. dd. J=10. 7. 4. 9Hz). 2. 92 OR dd. J=17. 4. 8. 9Hz). 
2. 42CIH. dd. J=17. 4. 6. OHz), 2. 32(3H. s). 2. 18(3H, s) 

IPJ1 4 5 4-^)^-7°N-l - [4- (4' -7-feh7^y 7i/^» 
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«#J3 1 ilSl^O^fCcfcD. ttimi 4 4Tf*e>tlfc4 -7-fe^;U^- 
1- [4- (4' -7th7$;7i/*y) ^>v*;U] t!DiJy>-2-^> 
23. Orag (0. 060mmo 1 ) ^ ^> . 4 -pUI/ft:? h- 1 - [4- (4' -7-feh75/7x 

^>->-;i/] u v>- 2 -:*> 22. omg zmzfemmzm&tbWMt l 

• 'H-NMR (300MHz. CD 3 0D) 

6 :7. 52 (2E d. J =9. 0Hz). 7. 25 (2E d. J=8. 5Hz), 6. 94 (2H. d. J=9. 0Hz). 

6. 94 (2H. d. J=8. 5Hz). 4. 48(1H d. J=14. 9Hz),4. 37(1H. d, J=14. 9Hz). 

3. 73 (IE dd, J=10. 4. 7. 2Hz), 3. 59(lH.m), 3. 18 (IE dd. J=10. 4. 4. 6Hz). . 

2. 92 (IE dd. J=17. 1. 8. 1Hz). 2. 35 (ia dd, 1=17. 1. 5. 4Hz). 2. 11 (3H. s). 
1. 29(lH.brs) 

*J®0U4 6 4-7-fe^;i/5 1 ^- 1 - [4- (4* - *^)lX)lfc-)l7 5. S 

(1) *SS^Jl4 4T#e.n/!:4-tKD^v-l- [4- (4' -75^7 
x^+v) *>*J)V\ tfDUv>- 2 300mg(0.80mmoi)^^nnT|N 
^A20il(C^L, HJX3Ml/7S>335 u 1 (2. 4mmol), ;**>X;i/*x;i/^ 
□ 'J H 93.0 u 1(1. 2mmol)$ftl^^-Cl 7mmUWLtz. J£ffo#£MEETitlS 

IfWaiL, 4-7-feh^->-'l - [4- (4' - ^)VX)^ZZ)VT 5 / 
7xy*v) ^>v;i/] tfDiJ^>-2-^> 285mg(W85!K)SMfeWtl<!: 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 23(2E d, J=8. 8Hz). 7. 21 (2E d. J=8. 2Hz). 6. 99 (2E d. J=8. 8Hz). 
6. 96 (2H. d. J=8. 2Hz). 6. 55 (IE brs). 5. 27 (1H. m). 4. 46 (2E s). 

3. 64 (IE dd. J=l 1. 5. 6. 0Hz). 3. 25 (IE dd. J=l 1. 5. 2. 0Hz). 3. 01 (3H. s). 
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2. 83(1H. dd. 1=17. 8, 7. 2Hz). 2. 55(1H, dd, 1=17. 8, 2. 5Hz), 2. 05 (3H. s) 
(2) ECF, ll^ll 4 4tlPiatO^»CJ;0. 4 -7t 1 - [4- 

(4' -^5 L ;i/7.;^-;i'7sy7xy4 i i/) ^>>Mi/] t?oUv>-2-^> 

285nig(0. 50mmol)J:O, 4-7-t^;U^-l- [4- (4' - *7)VX)V&~)1 
5 75;7i; + y) *>5W] tfD'J v>-2-*>59.0mg(«20!l5)£6M& 

'H-NMR (300MHz, CDC1 3 ) 

6 :7. 22 (2a d. J=8. 8Hz). 7. 21 (2H, d, J=8. 6Hz), 6. 99C2H. d, J=8. 8Hz). 
6. 96 (2H, d, J=8. 6Hz). 6. 27 (1H, brs), 4. 44 (2H, s). 4. 06 (1H. m). 
10 3. 76(111, dd. J=10. 7, 7. 7Hz). 3. 18(1H, dd, J=10. 7, 5. OHz). 3. 01 (3H. s). 

2. 920H, dd. J=17. 4, 9. OHz). 2. 42(1H. dd. J=17. 4, 6. OHz). 2. 32 (3H, s) 
^mmi47 A-^)Vt!^V-l - [4- (4' -*=?)IZ)V*-)17$.; 7 
x/+y) *t>*?)V} tfO'Jv>-2-^-> 

15 1- [4- (4" -^fMJl/»75;7i;^y) ^>i/)V] tfOUy> 
-2-:*> 38. Omg(0.090mmol)^f>, 4-*;U#7>-l- [4- (.4* 
Jl/X;i/^-JP75y7x/ + '» ^>->*;U] t;n'Jy>-2-t> 28. 0mg(JR>£ 
79»£fifet&*iLTftfc. 
'H-NMR (300MHz. CDC 1 3 ) 

20 6 :7. 22 (2H. d, J=8. 7Hz), 7. 21 (2H, d, J=9. OHz), 6. 99 (2H. d. J=9. OHz). 

6. 96(2H. d. J=8. 7Hz). 6. 33(1H, s). 4. 49(1E d. 1=14. 7Hz). 4. 40(1H, d, J=14. 7Hz). 
3. 66(1H, dd. J=10. 0, 7. 2Hz). 3. 55(1E ■>. 3. 17(1H. dd, J=10. 0. 5. OHz), 

3. 00(3H, s). 2. 92C1E dd. J=17. 1, 8. 1Hz), 2. 42(11 dd, J=17. 1. 6. OHz), 
I.87 0H, d. J =6. 7Hz) 

25 mmmi4 8 4-7tt)Vtt-l- [4- (4* -J.^)V7^yfS)V^-)V 
75;7iy + y) ^>v;i/| fcfD'Jv>-2-*> 

(1) imrni 4 4Tt#e»n^4-h ko+v- 1 - [4- (4* -7^7 
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x/ + v) ^>v;H hfn'J v>-2 -*>m.W& 300mg(0. 80mmol)££DD* 
JUA lOmHC^U h»Jx^;U75> 223 // 1 (1. 6mmol). -/7>ilf;i/ 317 
1 (3. 2minol)£fln*.giSTl 4^}fi$Lfc„ £Jft$£MJBET?S8iU 

3^K30: 70-0:1 00) TigffiU 4 -7-fe h*->- 1 - (4 - (4* -X3ML-75/ 
*M^l/75 / 7x/ + y) '^>vMI/) bfO'J >?>- 2 278mgC« 85X) 

'H-NMR (300MHz. CDC 1 3) 
10 6 :7. 26(2H, d. J=8. 7Hz). 7. 17(2H. d. J=8. 4Hz), 6. 93(2H. d. J=8. 7Hz). 

6. 92 (2H. d. J=8. 4Hz). 6. 66 (1H, s). 5. 26 (1H, m). 4. 91 (1H. brs). 4. 45 (2E s). 

3. 64 (1H. dd, J=U. 6. 6. OHz), 3. 27(31 m). 2. 82 (1H. dd, J=17. 8. 7. 2Hz). 
2. 54(1H, dd. J=17. 8, 2. 3Hz). 2. 04 (3H. s), 1. 16(3H, t. J=7. OHz) 

(2) etf, nmm3 0 tmmoumz&K) . 4-Ttb*->- 1- [4- ( 
15 4' -xw5;*j^-ji/75;7x;+-» ^>v;M t!DUv>-2- 

xf> 278mg(0. 68mmol)J;rK 4 1 - [4- (4* -l^;U75 
yiJJ^-Jl/75;7x;+y) ^>vJU] tfn<J v>-2 107mg(JR>£ 
37W5:afe^<?:LTt#fe„ 
'H-NMR (300MHz. CDC1 3 ) 
20 6:7. 26(2H. d. J=8. 8Hz),7. 18(2Ed. J=8.5Hz),6. 97(2H.d. J=8. 8Hz). 

6. 94 (2H. d. J=8. 5Hz). 6. 29(ia brs). 4. 66(1E brt). 4. 46(1H. d, J=14. 8Hz), 

4. 39 (1H. d. J=14. 8Hz). 4. 06(lH.m). 3. 76(1H, dd. J=10. 6. 7. 5Hz). 3. 30 (2H. m), 
3. 17(1H. dd. J=10. 6, 5. OHz). 2. 92 (1H. dd. J^I7. 4. 8. 9Hz). 

2. 42 (IE dd. J=17. 4. 6. OHz) , 2. 32 (3H. s). 1. 16(3H. t. J=7. 2Hz) 
25 . mmmi49 4-*)\,%?b-l- [4- (4* -X^;i/75y#;i/*:i;i/7 

$/7i;+y) ^>v;H tfoUi/>-2-^-> 
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l- [4- (4' -xws;*M-^7$;7x;+y) ^>->*;u] trn 

Vz?>-2—*> 27. Omg(0. 060mmol)^b, 4 - ;* h - 1 - [4- (4' 

6. O0mg(W 26*) LT#fc. 
5 'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 26(2H. d. J=8. 7Hz). 7. 18(2H. d, J=8. 5Hz), 6. 95(2H, d. J=8. 7Hz), 

6. 93 (2H, d. J=8. 5Hz). 6. 47 (1H, s). 4. 78 (1H, t. J=5. 7Hz). 4. 46 (1H. d. J=14. 8Hz), 
4. 39 (1H. d. J=14. 8Hz). 3. 66(1H. dd. J=10. 1, 7. 3Hz). 3. 54(1H. m). 

3. 29(2H.qd. J=7. 1. 5. 7Hz). 3. 170H, dd. J=10. 1. 5. OHz). 
10 2. 91 (1H. dd. J=17. 1. 8. 1Hz). 2. 42(1H. dd. J=17. 1, 6. 1Hz). 1. 87(111 d. J=6. 7Hz), 
1. 15 (3H. t, J=7. 1Hz) 

»1 5 0 4-7±^)l^~ l-(2-zhD-4-7i/+y^>y*;W 
hTPUv>-2-^-> 

(1) 4-^no-2--hn^>X7)l/fth* 5. O0g(27mmol)£k!U v> 
15 50ml izmmL. 7x.;-)V 3. 80g(40mmol), U 7. 40g(54mmoi) i&inx. 

, 100tT2. 5^1MLfc. f ©t, ^b^(H)5.30g(67mnioO&inx., 1 

20 h^^-CtfU :^X^;K97:3)T^aiL^ 2--hP-4- 

7i/+M>X7JPfk H 4. mg(mn%)*n&®viy>)tLTmc 0 

'H-NMR (300MHz. CDC1 3 ) 

5:10. 480H. s). 7. 88UH. d. J=8. 4Hz). 7. 45(1H. d. J=7: 5Hz). 

7. 43(1H. d. 1=7. 5Hz). 7. 25(1R dd. J=7. 4. 7. 4Hz). 7. 14(1H. dd. J=8. 4. 1. 8Hz). 
25 7. 10(2H. d. J=8. 7Hz). 7. 10(2R d. J=8. 7Hz). 6. 890H. d, J=I. 8Hz) 

(2) ot. ^ffiM3 otmmoxmzi:*), 2--hn-4-7x;+^ 

>v;i^nu h*^e>4 -T-fe^u^- l-(2-rhD-4-7xy+->^> 
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vMgw) v>- 2 1 1« zmmttwt ixntz. 

'H-NMR (300MHz. CDC1 3 ) 

(5:7. 39 (IH d. J=8. 2Hz). 7. 35 (1H. d. J=7. 8Hz). 7. 27 (1H. d. J=7. 5Hz), 
7. 15(ia ddd, J=7. 5, 7. 5. 0. 5Hz). 7. 08(1H. dd. J=8. 2. 2. 0Hz). 
5 6. 96(2H, dd, J=7. 8. 0. 5Hz), 6. 84(ia d, J=2. 0Hz), 4. 51 (2H. s), 4. 02(1H. m). 
3. 81 (1H dd, J=I0. 7, 7. 6Hz), 3. 23 (1H. dd. J=10. 7, 4. 9Hz). 
2. 83 (IE dd. J=17. 4, 8. 9Hz). 2. 34 (1H. dd. J=17. 4. 6. OHz). 2. 32 (3H. s) 
2kMMl 5 1 4-7±^)l^~ I-(3--hD-4-7i;^^>yJW 
bfP'J v>-2-^> 

10 (1) frmitj-hWA (60S!^tt) 1. 90g(40mmol)£N, N-v*^JU*;i/A 
75 K20ml £#tfc£-g\ SflTl 0»Wfc\s1t. 7i 3. 80g(40mniol) £N 
, N-^^sfaPAT-S H 20ml fc»#3#fcjg»£liq;L ££>fC^jSTl 0# 
a^bfc. 3 -~ hD^>X*7JUxh H 7. 40g(40mmol) 

sin*.. io^, $ e, 1 1 2 o « i nTmwm.w\^tz. KmmizmmjL 
is ^u^inA, fi&»*tifi*T?ifei*u fc#m^HJ*ATft«Lfc. meet 

8x3^(90:10) TSfttiU 3--hD-4-7x/^y^>X7^rt K 

6.50g(JR*67»^Hfi«ltt«|i:LT^fc. 

'H-NMR (300MHz. CDC1 3 ) 
20 5 :9. 97(1H. s). 8. 44(1H. d. J=2. 1Hz), 7. 97 (IE dd. J=8. 8. 2. 1Hz). 

7. 48 (2E d, J=7. 7Hz). 7. 45 (1H. d. J=7. 4Hz). 7. 30 (la dd. J=7. 4. 7. 4Hz). 

7. 14 OH, d. J=7. 7Hz). 7. 05 (la d. J=8. 8Hz) 
(2) JBTF.' 0tRI«O^ftk:J;0, 3--hP-4-7x/^' 

> 9 J)V>?U\) H 1.04g(3.9nraol)^£4-7^?\U^:*- l-(3--hn-4- 
25 7x7 + bf □ 'J v > - 2 - * > 344mg(« 20*) t L 

'H-NMR (300MHz, CDC1 3 ) 
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6 :7. 82 (1H. d. J=2. 1Hz), 7. 41 (1H. d. J=8. 6Hz). 7. 38 (2H. d. J=7. 9Hz). 
7. 20 (IE dd, J=7. 4. 7. 4Hz). 7. 06 (2H, d, 1=1. 9Hz). 6. 98 (1R d, J=8. 6Hz). 
4. 550H, d. J= 1 5. 1Hz). 4. 40(1H. d, J=15. 1Hz). 4. 08(1H. m). 
3. 81 (1H. dd. J=10. 5. 7. 4Hz). 3. 22 (1H. dd. J=10. 5, 4. 7Hz). 
5 2. 93(1H, dd. J=17. 5. 8. 9Hz). 2. 44(1H. dd. J=17. 5. 5. 7Hz). 2. 34 (3H. s) 

an 5 2 4-T-fe5 L ;^^--i-(3-^^;ux;i/fc;i/75/-4-7 

%mmi 5 lT£]&Lfc3-- hD-4-7xy+y^>7:7^ft H^fflVi 

* »Ji4 stmmzLT, i -(3-^^;ux;i/^-;i/7 

io 5;-4-7i;+^>y*;wtniji;>-2-t> (esasifewt 

'H-NMR (300MHz, CDC 1 3 ) 

6 :7. 490H. d, J=l. 9Hz). 7. 40UH, d. J=7. 9Hz). 7. 36UH. d. J=8. 1Hz). 

7. 190H. dd, J=7. 9. 7. 9Hz), 7. 00 (2H, d. J=8. 1Hz). 6. 97 (1H, dd. J=8. 3. 1. 9Hz), 

15 6. 85 (1H. d. J=8. 3Hz). 6. 85 (1H, brs). 4. 44 (2H. s). 4. 07 (1H, m). 

3. 79 (1H. dd. J=10. 6, 7. 5Hz). 3. 22 (1H. dd, J=10. 6. 5. 0Hz). 3. 01 (3H, s). 

2. 92 (IE dd. J=17. 4. 9. 0Hz). 2. 43(1E dd. J=17. 4. 6. 1Hz). 2. 33(3ft s) 

■gmmi 5 3 4-^;U^^h- 1 -(3-^^M-^7$y-4-7i 

J *rz/1>VM fcfP 'J y>- 2 

20 ^Jfi^J3 1 £M©77 &K09 1 5 2*Cf#e»tlfc4 -T-fe^^- 
1 - ( 3 - * - 5 7- 4-7x7+y^> M O U v > - 2 - 

^->39. 0mg(0.090mmol)^e), 4-*;P#:7 0 h- 1 -(3 -^^x;i/*n;U75 
y-4-7^7^v^>> ? ;i/)tfDiJ> ? >-2-^-> 34. OngCCtfE 97!0£M&?ft 

25 'H-NMR (300MHz. CDC I,) 

5 :7. 50(1H. d. J=2. 0Hz). 7. 39 (1H. d. J=7. 5Hz). 7. 36(1R d. J=8. 1Hz). 

7. 18 Oft dd. J=7. 5, 7. 5Hz), 6. 99 (3H, m). 6. 86 (1H. d. J=8. 3Hz). 6. 85 (1H. brs). 
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4. 51 (IE d. J= 1 5. OHz). 4. 40(1H. d. 1=15. 0Hz), 3. 71 (1H, dd. J=10. I. 7. 2Hz). 
3. 57(1H. m). 3. 22(1H. dd. J=10. 1. 5. OHz), 3. 01 (3H. s). 
2. 93(1E dd. J=17. 2. 8. 2Hz). 2. 43 (IE dd. J=17. 2. 6. OHz), 1. 91 (IE d. J=6. 9Hz) 
«#11 5 4 4-7±^-)V^- 1 -(4-7iZJl/W>yJW t°n'J v> 
5 -2-*>. 

-;W^H^Lfc4-7x-;U^^>v;i/^OU K 1. 61s(6. 9nmol) i 4 — h 

U^^;U'>'j;i/^vlfaiJ> J >-2 1. 80g(10mmol)^e)4-7-fe5 1 ;^ 

i-(4-7x-;i/^^>v;WtfO'Jv>-2-^-> 716mg(« 29%) £ 
10 *§fe?MKfe<hLTf#£:. 

7C^#tJrM (%) :C 19 H 19 NO,S,tLT 

th^M:C, 6 3. 8 3 ; H, 5. 3 6 ; N, 3.. 92 ; S, 17. 9 4 
*$M:C, 63. 86; H, 5. 11; N, 3. 99; S, 17. 77 
£%09l 5 5 4-*;k*J7>- 1 - (4 - 7iZ^f tA>y*JW If O ij y>- 
15 2-^-> 



l-(4-7i-JW<>y» t?n<Jv>-2 130mg(0. 36miol)fr£, 

4 1 - (4-7x-W^>yJ|/) hfP'J> f >-2-^> 

69. 0mg(« 61*) &m&mvt®it iTmtc. 
20 'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 38-7. 26(7E m). 7. 17(2H, d. J=8. 3Hz). 4. 47(1E d, J=14. 9Hz). 

4. 40(1E d. J=14. 9Hz). 3. 64(1E dd. J=10. 0. 7. 2Hz). 3. 54(1H. m). 

3. 16(1H, dd. J=10. 0, 5. OHz). 2. 92(1E dd. J=17. 1. 8. 1Hz). 

2.42(lEdd. J=17. I. 6. 1Hz). 1.86(1E d, J=6. 7Hz). 
25 »^J1 5 6 4-7^)1^-1- [4- (2' -KUyWy) 

)l] tfn'Jv>-2-^> • 



«J3 O <hl^^W7jj£H«fcO, 4-7;i/tD^>X7^rtK«!:2-kFo 
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*->trUS;>#SWIJ!l,fc4- (2* -IfJ^Wx) ^>i?HDUH 
420mg(l. 9mmol) i 4 - h 'J ^ f Jl/ y U Jl/t + y tf P U y > - 2 - t > 
494mg(2.9mmol)fr'=>4-7-tz^;l/3^- 1 - [4- (2' -tf'Jy'M+y) ^ 
>v;U] tf P U v>- 2 -:*> 47. 0mg(« 785) £«M**ch LTfffc, 
5 'H-NMR (300MHz, CDC1 3 ) 

(5:8. 20(ia dd. J=5. 0. 1. 9Hz). 7. 70(1H, ddd, J=8. 8. 6. 9. 1. 9Hz), 

7. 26 (2R d. J=8. 5Hz), 7. 1 1 (2H. d, J=8. 5Hz), 7. 0O(lH, dd, J=6. 9. 5. 0Hz). 

6. 92 (1H. d, J=8. 8Hz), 4. 50 (IH. d, J=14. 7Hz), 4. 42 (1H. d. J=14. 7Hz). 4. 07 (1H. m), 
3. 78 (1H. dd. J=10. 6. 7. 6Hz), 3. 21 (1H. dd. J=10. 6. 5! 0Hz), 

10 2. 93 OH. dd. J= 1 7. 4. 9. OHz) . 2. 43 (1H. dd. J=l 7. 4. 6. OHz) . 2. 32 (3H. s) 

5 7 4-7-t^)V^-l- [4- (3' -^XX;M-*>0 'Ov 

)V] fcfp'J^>-2-*> 

(1) 4-tKD+y^>X7^Tth' 7.50g(61mmol)<i:3-yD ; E^7x 
> 10. Og(61mmolh U^A3. 40g(25mmolh ffg& 500ig £*gif 

~> U * y 7 A ^ n V h 7 7 << - \Ztf L , ^+J- > : St^X^ (70 : 30) Tfc 
fflU 4- (3* -firj^^y) ^>X7Jl^ft H 1. 70gOIMs 
20 mntLT'&tz.. 

'H-NMR (300MHz, CDCI 3 ) 

6 :9. 93C1H. s), 7. 85 (2H, d. J=8. 6Hz). 7. 33(1H, dd. J=5. 1, 3. 3Hz). 

7. 11 (2H. d, 1=8. 6Hz), 6. 87(1& dd, J=5. 1, 1. 4Hz). 6. 84(1H, dd. J=3. 3. 1. 4Hz) 

(2) ot. mmm3otmm(Djjmz&D. 4-0* -5pxx;m-*5/) 

25 W;^DiJK 1. 30g(5. 8mol)£:4- HJ pWPv U bfP U > ; >- 

2 -:*> 1. 20g(7. Oiinol)fr S> 4 -7 W;i^;t- ^ [4- (3* 

^>v;i/] tfPU> ? >- 2-^->521ng(JR*26J;)*»fetttti»i:LTfllfc 
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o 

'H-NMR (300MHz. CDC 1 ,) 

5:7. 26CIH. dd, J=5. 2. 3. 3Hz). 7. 18 (2H. d. J=8. 6Hz). 7. 00 (2H. d. J=8. 6Hz), 
6. 85 (1H. dd. J=5. 2. 1. 5Hz). 6. 62 (IE dd. J=3. 3. 1. 5Hz). 4. 46 (IE d. 1=14. 7Hz). 
4. 39 (1H, d. J=14. 7Hz). 4. 05 (IE m), 3. 75 (IE dd. J =10. 6. 7. 6Hz). 
3. 16 C1H, dd. J=10. 6, 5. OHz). 2. 92 (1H. dd. J=17. 4. 9. OHz). 
• 2. 42 (IE dd. J=17. 4. 6. OHz). 2. 32 (3E s) 

i»Ji 5 8 4-^;u^yi>-i- [4- (3' -^-x-^pj-.^v) ^>v;u 

1 - [4 - (3 * -^x- ;u^-+->) ^>v;u] t° p ij vy- 2 
100mg(0. 30mmol)fr£ v 4-*Jkfr:7*h- 1 - [4- (3* -^x-;M-*v) ^ 
yVM tf O U v> - 2 74. 0mg(» 8 IX) Zm&®ft%)t LT#£ 0 

'H-NMR(300MHz.CDCl 3 ) 

5 :7. 27 (IE dd. J=5. 2. 3. 2Hz). 7. 20 (2H, d. J=8. 6Hz). 7. 01 (2E d, J=8. 6Hz). 
6. 84(1H. dd. J=5. 2. 1. 5Hz). 6. 63(1H. dd. J=3. 2. 1. 5Hz). 4. 47(1E d. J=14. 7Hz), 
4. 40 (IE d. J=14. 7Hz). 3. 65 (1H. dd, J=10. 0, 7. 2Hz), 3. 54 (IE m). 
3. 16(1E dd. J=10. 0. 5. OHz). 2. 92(1E dd, J=17. 1. 8. 1Hz). 
2. 42(1E dd. J=17. 1. 6. 1Hz). 1. 86(1H. d. J=6. 7Hz) 

MffiWl 5 9 4-7iL^)V^- 1 -(4-^>v;^>v 5 ;l/)tfD"J v>-2 

(1) 4-^>V-i)^MMm 5.07g(22.4mmol)£N, N-v?*^;i/*;UA7 
5H 50ml 13 ®M'&. mmtJVVA 3. 10g(22. 4mmol) . & 5 It * ? )V 
2.79ml(44.8miol)$:liPx.m £iTP 1 4P#p B TO£L£ 0 Sl£&£MffiTTiiiB§ 

#i?^^;i/XXxJU 4. 28g(« 80*) Zm&UWi&tLT'&tZo 
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'H-NMR(300MHz. CDC1 3 ) 

6 :8. 15C2H. d, J=8. 3Hz). 7. 84 (2H, d, J=8. 3Hz), 7. 81 (2H. m). 7. 62 (1H. m). 
7. 50(2H.m).3. 97 (3H. s) 

(2) £pn*^A24mL h u 7)\,*um& 40mi (Dmswuzfcmimomi- 

5 HJ^A 1. 89g(49. 901101)^110^^, 4 sOVl )l£&m&*?)\<2.X : r)l 

2.oog(8. 32mmoi)<£j!ip^. giST smmmw. £ sk:*^®?^ hj 

945mg(25. Ommol) SJnA 1 6&ra#Lfc. £/&$£M/£T-eig*g&, 

10 , ^•y->:il^X5 1 ;KlOO:0-90:10)?gtiiia^S:METT*ii^L < 4-^>V)V 
SAfK/fJUXf^ 1. 81g(iR*96tt£jifetttK*£LTftfc. 
'H-NMR (300MHz. CDC1 3 ) 

5 :7. 95 (2H. d, J=8. 3Hz). 7. 15-7. 33 (7H. m). 4. 03 (2H. s). 3. 89 (3H. s) 

(3) 4-'OSW5fc&#tt*3 i ;UX*xJl' 1. 76g(7. 78mmol)^vX^;i/X- 
15 tMMObiI TkfStffc'J^ATJl/SX^A 591mg(15. 6mmol) Sin*., m& 

mmmmftLrz. Kj^mz^r, 7jc£jn;tfc&, BHftxTw-esHttta, @^ 

fc. «ETTillgL4-^>yM>y>7J^-^ 1. 57gOR*Jfc«W) 

20 'H-NMR (300MHz, CDC1 3 ) 

6 :7. 28 (4R m). 7. 1 9 (5a a), 4. 65 (2H, s). 3. 98C2H. s) 

(4) 4-^>yM>yJl/7^-)P 1. 52g(7. 67mmol) □ P*;UA£Jg 
fcftT; tf'J>>*> 620 jtt K7.67mol)*ljnA. T^x^P'Jh* 615 

1(8. 44mmol)(7)^on^;i/Aig|g 5ml &3 0£jWtTflTFU£&l;:MTlll&W 

□ U H 1. 68g(JR*««) £«fi«tl<i: LTftfc. 
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o : 7. 29 (4H. m) . 7. 1 9 (5H. m) . 4. 56 (2H. s) , 3. 98 (2H s) 

(5) %ffiM3 0 tmm\Z, 4-^>> ; ;i/^>v;i/^DiJ h* 1.60g(7. 38mmol) 
. 4- h U U Jl/t^ y tiD 'J y >- 2 - t > 1. 28g(7. 38mmol) , 

5 Lfc*Rfls;frUtfA 414mg(7. 38mmol)fr b, 4-th'D^>- l- (4-^>v 
)V1>z?)V) tfO'J x>- 2-^-> 510mg(JR*25X)£afe»5fc£LT»fc. 
'H-NMR (300MHz, CDC1 3 ) 
. <5 :7. 28C2E m), 7. 13-7. 23(7H. m), 4. 47(1H. m). 4. 44(2H. s). 3. 95C2H, s). 

3. 490H, dd. MO. 9. 5. 7Hz). 3. 18(1H. dd, J=10. 9. 1. 9Hz), 

10 2. 730H, dd. J=17. 3, 6. 4Hz). 2. 42(1H. dd. J=17. 3. 2. 3Hz). 2. 1 4 C 1 H, br s) 

(6) 4-tHD + y-l- (4-^>i/JU^>v;U) tfo U x>- 2 -Jr> 
460mg(l. 63mmol), h "J If^75 > 454 a 1 (3. 26miol) , ^^>X;i/*^^ □ 
U K 252 n 1(3. 26mmol)^6 4-^^>y;;^-Jl/^4 1 v- 1 - (4-^>vjP 
^ > z?)V) M U 'J v > - 2 - * > 534mg OK^ 9 IX) £ £j £ L T#feo 

15 'H-NMR (300MHz. CDC1 3 ) 

<5 :7. 29 (2H. m). 7. 13-7. 23 (7H, m). 5. 26 (1R m). 4. 48 (IE d, J=14. 9Hz), 

4. 43 (m d. J=14. 9Hz). 3. 96 (2H. s). 3. 63 (1H. dd. Ml. 7. 5. 7Hz). 
3.49 0R dd. Ml. 7. 2. 1Hz). 2. 95 (3H, s). 2. 86 (1R dd, J=18. 1. 6. 8Hz). 
2.70OH. dd. J=18. 1. 2. 6Hz) 

20 "(7) '4-^^>XUU^y-l - (4-^>y'M>yJW IfDUy 
>-2-*> 500mg(1.39imol)<!:^^*U^A 318mg(2. 78jnmol)frb4 -7 
■t^JV^-t- l-(4-^>v;l/^>v*;i/)hfO'Jv>-2-^-> 331mgOK$ 
70X)£Gfi«&*«hLTt#£. 
'H-NMR (300MHz. CDC1 3 ) 

25 5:7. 29 (2R m). 7. 13-7. 23 (7H. m). 4. 42 (2H. s). 4. 04 (1H, m). 3. 96 (2H, s). 
3. 72 (1H. dd. 1=10.9. 7. 5Hz). 3. 15 (1H. dd. MO. 9. 5. 1Hz). 
2. 91 (1H. dd. J=17. 3. 9. 1Hz). 2. 41 (1H. dd. J = 1 7. 3, 6. 0Hz). 2. 30(3R s) 
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9mm 6 o 4-*)\,ti-Jh- i-(4-^>yM>-;jwk , D'j <>*>-2- 
m&wi 5 9Ti#e>nfc4-7-tf i ;u^- i-(4-^»*;k>^mi;d 

■J5?>-2-*> 200ng(0. 589mmol) 3 1 tHttfcfflSLT, 4-*** 

5 Zfh- l-(4-1>V)\'1>V)V)VW)is>-2-*> 147mg(« 84*) *B 

'H-NMR (300MHz, CDC 1 3 ) 

6 :7. 29C2H. m), 7. 13-7. 23(7R m), 4. 43(2H. s). 3.97(2H,s), 
3. 62(1H. dd. J=9. 8. 7. 2Hz). 3. 51 (1H, m), 3. 14(1H. dd. J=9. 8. 5. 1Hz). 
10 2. 90 (1H. dd. J=17. 0. 8. 3Hz). 2. 41 (IE dd. J=17. 0. 6. 2Hz). 1. 85 OH. d. J=6. 8Hz) 

iim 6 i i-(4-^> , /'f;K>v;wifnijv>- 

(i) h»j i s 9t?t#snfc4 -^>^;^itBi/f;n77^ 

2.00g(8.32mol) £x h □ ;* * > 25ml lzmm'&. tiH^tflh'J^f^ 
15 9. 10ml (83. 2mmol), fafc^fJ-frZ. 37ml (83. 2mmolK h U 7;i/^"P^^>X;U 
147 m 1(1. 66mjD0l)^P^jtJ^T4raMS»itLfc^ $e>H^h^ 
*3^U9. 10ml (83. 2mmol) Mfc*9 y-Jl/ 3. 37ml (83. 2mmol) %tfcXW&y 

immmmmxsit. Kmizmimm*m±vvvk**mxtzqk, a«x 

KttU : »KX5 i ;K95:5)"C4-^ h^y^M^K^ 1 /?!^ 

$?*?JP7-fe*-;H£#T. M^tf-> :»RX^;K90:10)TK»© *3\M/XXx 
;W*68Oig&0JRLfc. 0JKLfc«Wttra*©S^*tiOigb. 4-*h*'># 
;i/#x;|/^>y-7x/>v^5 c ^7-t^-;l'^^t)-ti:T 2.32g0R* 973!) £M6 
25 «M**<fcLTl»fc. 
'H-NMR (300MHz. CDC 1 3 ) 

a :7. 96 (2R d. J=8. 7Hz). 7. 58 (2H. d. 1=8. 7Hz), 7. 48 (2H, m). 7. 19-7. 33 <3R m). 



WO 00/17162 



PCT/JP99/05103 



192 

3. 88 (3H. s), 3. 13(6H. s) 

(2) 4 - * h + '>*;i/#-;i/^>^7xy>v^^Ji/7-fe^-;u 

2. 27g(7. 93mmol) iTK^t'J A7;U5 ->7A 602mg(15. 9mnio 1 ) fr£ £jg0ij 1 

5 9tmmz. 4-h h*P^v/^;^>y7xy >v^^;U7-t^-;i,2. 05g( 

'H-NMR (300MHz. CDC1 3 ) 

(5 :7. 50 (4H. m). 7. 29C4R m) ; 7. 21 (lH.m). 4. 65 (2H, s). 3. 13(6H. s) 

(3) 4-t Fn + yy?jK> 1 /7i; >y^f;Ht^-JP 

2. 00g(7. 74mmol), t!Uv> 626 m 1 (7. 74mmolh ^^-;U^qiJ K 621 p. 
1(8. 51nunol)£^JS0i| 1 5 9 t^lWz^MLX, 4 -'SW-f ;i^>SW£ □ U H 
930mg (iR$ 52X) ^tegftj^ £ LT#fc„ 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 81 (4H. in). 7. 59 (IE m), 7. 51 (4H. m). 4. 65 (2H. s) 

(4) 4-^>!/<M>y;^nU H 900mg(3. 90nunolh 4-HJ*3^l/v 
'J^t+ylfDiJy>-2-t> 535mg(3. 90mmolh ^*{t:L/c7K^{b* U 
219mg(3. 90miol)^e, 4-fch*D^>-l- (4 -^OVl' Jl^>v;i/) h!oU 
5? > - 2 - * > 200mg (« 1 7J5) <h L Tffcfc. 

'H-NMR (300MHz. CDC 1 3 ) 

<5 :7. 79 (4H. m). 7. 60 (1H. m). 7. 48 (2H, m). 7. 36 (2H. d. J=8. 3Hz). 

4. 64 (1H. d. J=15. 3Hz). 4. 55 (1H. m), 4. 51 (1H. d, J=15. 3Hz). 

3. 57(1H. dd. J=10. 9. 5. 7Hz). 3. 24(1H, dd. J=10. 9. 2. 1Hz). 

2. 78 (1H. dd. J=l 7. 3. 6. 4Hz) . 2. 47 (1H. dd, J=l 7. 3. 2. 3Hz) , 1. 99 (IE br s) 

(5) 4-kFa^y-i- (4-^>7<;^>v;u) troUv>-2-^- 
> 180mg(0. 609mmol), h U X^;U75 > 170 1 (1. 22mmol) , ;* ^ >7JU/Jn 
^OU H 94. 3 a 1(1. 22mmol)^?)4-^^>7;;U*-;^4 1 ->- 1 - (4-^> 
7< )VOz/)\,) hfD 'J v>- 2 -~t> 249mg(»£3l$) *te&toW®£LT 
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'H-NMR (300MHz. CDC1 3 ) 

6 :7. 79 (4H, m), 7. 61 (1H. m). 7. 49 (2H. m). 7. 35 (2H, d. J=7. 9Hz). 5. 32 (lft m), 
4. 61 (lft d, J=15. 1Hz). 4. 55 (1H. d. J=15. 1Hz). 3. 71 (1H, dd. J=ll. 9, 5. 9Hz), 

3. 57(lft dd, J=ll. 9. 1. 9Hz),3. 04 (3H, s). 2. 91 (lft dd. J=18. 1,6. 8Hz). 
5 2. 75 (1H. dd. 1=18. 1, 2. 5Hz) 

(6) 4-^^>x;i/*-;l/^->- 1 - (4 -^>y<JI/^ >*?)V) hfD'J 
v>- 2 -^-> 227mg(0. 609mmol) ttt&Mft 'J £ A 140mg(l. 23mmol)^£> 4 - 
7±.?-)Vtt- 1 -(4-^>7<;^>^;U)lfPUv>-2-^> 138mg(iR 
m 64*) Zm&®ft®t L Tfffco 
10 'H-NMR (300MHz. CDC1 3 ) 

6 :7. 80 (4ft m). 7. 61 (lft m). 7. 49 (2H. m). 7. 35 (2H. d, J=8. 3Hz), 

4. 61 (lft d, J=15. 1Hz). 4. 48(lft d. J=15. 1Hz). 4. 09(lft m). 
3.80(lftdd. J=10. 6, 7. 5Hz).3. 2l(lftdd, J=10. 6,4. 9Hz), 

2. 96(lft dd. J=17. 5. 9. 9Hz). 2. 46(lft dd. J=17. 5. 5. 9Hz). 2. 32 (3ft s) 

is nnmi6 2 4-^;i/*yh- l-(4-^>>/^;U^>v;i/)tfP'J v>-2 

»i 6 lV&zntz 4-7^)1?-*- i -(4-^>y<;i/^>v;i/)tr 

U\)V>-2-^r> 108mg(0. 306nunol)*^il^J3 1 t^mz^MLX, 4-*)V 
ts -J V - 1 - ( 4 - ^ > »/-f )V< > V)V) kf □ U v > - 2 - :* > 77. 2mg (« 8 1 %) 
20 £&£ft^<hLT#£ 0 
'H-NMR (300MHz. CDC1 3 ) 

o :7. 80(4ft m). 7. 60(1H. m). 7. 49(2H. m). 7. 37(2H, d. J=8. 3Hz), 

4. 61 (1ft d, J=15. 1Hz). 4. 51 (lft d. J=15. 1Hz). 3. 69UH. dd. J=10. 0, 7. 2Hz). 

3. 59 (lft m). 3. 20 (lft dd. J=10. 0. 4. 9Hz). 2. 95 (1H, dd. J=17. 2, 8. 1Hz). 
25 2. 45(lft dd. J=17. 2. 6. 9Hz). 1. 90(lft d, J=6. 4Hz) 

\ 6 3 4-7tt)\stt- 1 -(4-7xy^->^^;^>^;i/)lf O'J 
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(1) . 4 - 1 F n^y^fmf i^f Jl'XXf^ 5.00g(30. lmmol) <£r^ D 
o*jhk75ml lZ0M'&, ft&TfcfU v> 2. 43ral (30. lmmol) %mXtz&, }t#T 
ft-J^Q'J H 2. 42ml (33. lmmol) 0:7PD*;kAM 10ml £3 OfrfrttTfS 
T, *fr"FT3 0#, £i&T2ra«#L£. S^^SITTltt, ftttx 

o MlET-e^tfc^, N, N-y7fMJl^A75 H 75ml 7x/-Jl/ 
2.83g(30. lmmol), $8* U «}A 4. 16g(30. lmmol) £Jn;L ^i&T4 OTOjg#L 

10 Th^:7^-li#U ^\^iJ-> : !1^x^;i,(95:5)?gffiiS#£MJETT^ 
A^it > -Mx^;w> bmtT4-7iy+y^ ^;^m#^^ juxx 

5. 35g(iK^ 73*) Zm&Utt&t LT#£. 
'H-NMR (300MHz. CDC1 3 ) 

6 :8. 06 (2E d. J=8. 3Hz). 7. 51 (2H, d. J=8. 3Hz), 7. 30 (2R m). 6. 96 (3H. m). 
15 5. 13(2H, s), 3. 92(3H. s) 

(2) 4-7x/4 1 '>^5 1 ;^mSi?^5 : -;i/XXx;U 5. 35g(22. ImmoDtTK* 
fcU^<7A7;U$X«7A 839mg(22. lmmol) 1 5 9 tffiWz, 4-7x 
J * -> * > v;U7;H3 -JU 4. 22gO!P£ 89*) £ afe^* <h LTt#£o 
'H-NMR (300MHz.. CDC1 3 ) 

20 6:7.41(4Rm).7. 29 (2H.m). 6. 96 (3am). 5.07 (2H.s). 4.70(211 s) 

(3) 4-7i/ + y^fM>yHi^-Jl/ 2. 00g(9. 33mmolh tT'Jv> 
755 « 1 (9. 33mmol) , tt=.)W □ U K 749 ji 1 (10. 3mmol) ttVSM 15 9fcH« 
CfflSLT, 4-7i; + WJK>WnU K 2.20g(«£ft#J)£M& 

25 'H-NMR (300MHz. CDC 1 3 ) 

6 : 7. 42 (4H, m). 7. 29 (2H. m) . 6. 97 (3ft m) . 5. 07 (2H. s) . 4. 60 (2H, s) 

(4) ^ffiM 3 0 tm¥k\Z, 4-7x; + '>/fiK>yJ^DiJF 
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1. 40g(6. OOmmol) , 4 - hU / f Jk> 'J jl/t^y f P U y > - 2 - 

1. 04g(6. OOmmol). ©jfcffc LfczKftffc* U *7A 396mg(7. 06mmol) fc, 4-tHn 
+ (4-7xy+y^fJK>yJW fcfn »J 2 710ngOK¥ 
40«£aM**£LTt#fco 

5 7Ei»tfI(3!) C 18 H 19 N0 3 tbT 
ffl-JWS C. 72. 71; H.6.44; N. 4.71 
^$Hi C, 72. 46; a 6. 45; N, 4. 54 

(5) 4-tKD^x-l- (4 1 7i;4->/fM>y;i,) tfP'Jv>- 
2 -:t> 650mg(2. 19mmolK MJ X^UX 5 > 610 m 1 C4. 38mmoI) . /^>X;^ 

10 — □ U K 339 1 (4. 38mmoi)^b4-^^>x;^-;^^r->- 1 - (4- 
7 x 7 S> ;* > t° P U v y - 2 - ^- > 760mg OK* 92$) * S&ifft* <h 

5c*#*rtttt) C 19 H 21 NO s S • 0. lH 2 OtlT 
tMFM C. 60. 49; a 5. 66 : N, 3.71 
15 C, 60. 46; H, 5.84; N, 3. 61 

(6) 4-*?yX)lft-)ltty-l- (4-7x;^y^?M>y;W 
t!n'Jy>-2-t> 710mg(l. 89mmol) t^^-ftffi* U -7 A 432mg(3. 78mmol)^ 
e>4-7-tr^U^- 1 - (4 - 7x7 + y^^K>yJW tfo U y> - 2 - t 
y 464mg(iK^ 69» Sfife»5|ct UT#fc. 

20 'H-NMR (300MHz, CDC 1 3 ) 

5 :7. 42 (2H. d. J=7. 9Hz). 7. 23-7. 34 (4H, m). 6. 97 (3H, m). 5. 05 (2H. s), 
4. 51 (1H, d. J=14. 7Hz), 4. 42 (1H, d. J=14. 7Hz). 4. 05 (1H, m). 
3. 75(1H, dd. J-10. 6, 7. 5Hz). 3. 17C1H, dd. J=10. 6. 4. 9Hz). 

2. 93(1E dd, J=17. 3. 8. 9Hz). 2. 43 (1H, dd, J=17. 3. 6. 0Hz). 2. 31 (3H, s) 

25 HJ6M1 6 4 4 - ^M7° h - 1 - (4 - 7i ; ^ y/fM>y*;W t'O ij y 
>-2—t> 

£ttffl|l 6 3X^^nrz4-T-t^)V^t~ l-(4-7x; + y^fM> 
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: JM tfo U v>- 2 —t> 230mg(0. 647mmol) /-JU 23ml 28* 
^MJOk* h*5/K**V-;i/«f*n32 # l(0.647mnol)£fln*., ilfO. 5 

fcft, 7KT 2 0, ttfD*Jfc|CT? 1 lfilft#ft> mMMi-h U M 

ETFT-mm'&^tty -mM3L?)v frzmmtLx, 4-*)w?h- i-u- 

7xy=^y^fJK> v; W fc! □ U v > - 2 - * > 1 5 6mg OR* 778) £ & <h 
'H-NMR (300MHz. CDC 1 3 ) 

5 :7. 42 (2R d, 1=1. 9Hz). 7. 24-7. 33 (4R m). 6. 97 (3H. m). 5. 05 (2R s), 
4. S0C1H. d, J=14. 9Hz), 4. 45 (1H. d. J=14. 9Hz). 3. 64(1R dd. J = 10. 2. 7. 2Hz). 
3. 53 (1H, b). 3. 160H. dd. J=10. 2, 5. 1Hz), 2. 92 (1H. dd. J=17. 2, 8. 1Hz). 
2. 43 (IE dd. J=17. 2. 6. 2Hz). 1. 86 (1H. d. J=6. 8Hz) 

$zMMl 6 5 1 - (4 - ^>y^t=lr5/^>^W KB U y 

(1) 4- t Hn^y^>yjl/7;i/n- ;P 4. 96g(40. OnnoDfc'N. N-v*^- 
Jl/*JI/A75 H 100ml \zmM'&, ^.M^'JOA 5. 52g(40. Ommol) . 1>i?J\,7u 
5 K 4. 76ml (40. Ommol) KI&tL, We 1 mW\m.WLtc. Efcift£BJETT?»e 
ft. ftgEx^Sim*. fiSf&ftJfi* i isiT^jf ft. as#*IH-MJ9 

:BWx^;K60:40)*ffiB^4««>. »JETT?iW8, 'v*tf>-IWx?- 

;ua*5»*ffcLT. 4 -^>v;p^v^>v;uT;un-;i/ 3. ngwm 

'H-NMR (300MHz, CDC 1 3 ) 

a :7. 26-7. 46C7H. m). 6. 97 (2R d. J=8. 3Hz). 5. 07 (2R s). 4. 62 (2R s) 

(2) 4-^>>?J^4 1 '>^>> J ;U7;Hi-;i/2.00g(9. 33mmol), b°Uv>755 
u 1(9. 2ZmH)>?$-—)virnV K 749 u 1 (10. 3mmoi) *£Mm 1 5 9(hTO{CM 
SLT, 4-^yyWy^>yj^DiJF 2. 17g(JR*3£JiW) 
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LLTfttt. 

'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 28-7. 45 (7E n). 6. 95 (2E d, J=8. 3Hz). 5. 07 (2a s). 4. 56 (2E s) 

(3) mffiM 3 0 tmm\Z. 4-^>y^t + y^>yJ^DiJF 
5 1.40g(6. OOramol) , 4 - h U ;* ^ )l : s >J )V^T^r is fc° o 'J y > - 2 - ^ > 

1. 04g(6. 00mmol) v ^*{bLfc7K^t* U ?A 396mg(7. 06mmol)fr 6, 4-th'D 
(4-^>v*;i/^-4 1 v^>> ? ;i') tfP>J^>- 2-^"> 420igOK^ 
24«)^afe^«hbTt#/co 

7C^lff<ia) C 18 H 19 NO 3 -0. lHoOiLT 
10 fj-^M C. 72. 27; H.6. 47; N, 4. 68 
%Wm, C, 72. 22; E 6. 23; N. 4. 54 

(4) 4-kFn^>-l- (4-^>> f ;i/^-^->^>v ? ;u) h°D'J> J >-2 
370mg(l. 24mmolh h U X^;U75 > 346 /z 1 (2. 48mmol>. ^^>X;i/^~ 

;^0'JH 192 w 1(2. 48nmol)^^4-^^>X;^-;U^v- 1 - (4-^ 
15 yV)\s**i/^yV)V) tf P U v>- 2 -:*> 348mg(iK$ 75S) LT 

7oft##HICi;) C 19 H 21 N0 5 StLT 
fUMt C. 60. 78; E5. 64; N. 3. 73 
USSHS C, 60. 58; E 5. 77; N, 3. 58 

20 (5) 4-**>x;m*- )\,tt s s- i - (4-^>> J ;i/^>'^>s;;u) t! 

□ «J v>- 2 -:*> 298mg(0. 794mmol) t?-*m&% U 181mg(l. 59mmol)^b 
4 -7-t^;i/^^- 1 - (4 v^>v*;U) fcfo U v>- 2 

171ig(JKJMltt£aftf&*£LT#&. 

'H-NMR (300MHz, CDC 1 3 ) 
25 5 :7. 29-7. 46 (5R m), 7. 15(2E d, J=8. 5Hz), 6. 94 (2H, d, J=8. 5Hz). 5. 05 (2E s). 
4. 42 (IE d. J=14. 5Hz). 4. 36 (1H, d. J=14. 5Hz), 4. 03 (IE m). 
3. 72(1E dd. J=10. 6, 7. 5Hz). 3. 14(1E dd, J=10. 6, 4. 9Hz), 
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2. 91 OH. dd, J=17. 3. 9. 0Hz). 2. 41 (1H. dd, J=17. 3. 6. OHz). 2. 30 (3H. s) 

MMMi 6 6 4-^;i/*7>- i-(4-^>v;^^S/^>v;i/)tfnUv> 

M\*W)i?>-2-*> lOOng(O.281mol)£$tt0iJl 6 4 tTOKMSLT. 
4-^M7'h- l -(4-^>^t=l : y / <>y^)tDijy'>-2-t> 
46. lig(JR« 5 25K) Lmtzo 
'H-NMR (300MHz, CDC1 3 ) 

6 :7. 29-7. 46 (5H. m). 7. 17(2H. d, J=8. 5Hz). 6. 94 (2H. d, J=8. 5Hz). 5. 05 (2H. s), 
4. 43(1E d. 3=14. 5Hz). 4. 380H. d. J=14. 5Hz). 3. 62 (1H. dd. J=10. 0. 7. 4Hz)'. 

3. 51 OH, m). 3. 1 3 OH. dd. J=10. 2. 5. 1Hz). 2. 91 OH. dd. J=17. 2. 8. 1Hz). 
2. 41 OH. dd. J=17. 2. 6. 2Hz). 1. 84 (IE d. J=6. 8Hz) 

$zffiWl 6 7 l-(4-7x*^;^>v;i/)tfoUv>- 

(1) h^>X-4-7^;U^>#;i^*tf;t/xt K 4. 75g(22. 8nunol)£^ 
lOOmK fh7th*P77> 100ml ©^ifcld^lg, lOX/tvi/^AStt 

450mg £JD*_;t&, TK^tSffflfTF, ^fiT 3 R^if ftUi^tt^. ' 

fcETT?»*Lfc&. 40ml \zmM. #*{fcK"3 H U 7A 

43HgOl.4mol)SftlA. MTO. 5P*ffltt#Lfc:. B8«fipH3. 0 tfig 

«eet-c*bl&&, ^x7 c ;p-c2iHiam, mx^nti*-?^®. & 
W7A^o7b^77^-i:#u A+t>: *»x^;u (70 : 30) ®mm#* 

m&TummLX, 4 - 7i^5 1 M>^7J^-^ 4. 34gOK¥ 90*) SGfilft 
'H-NMR (300MHz. CDC1 3 ) 

d : 7. 24-7. 31 (4H, m) , 7. 1 9 (5E m) . 4. 66 (2H. s) . 2. 92 (4H, s) 

(2) 4-7x^^JU^>v;PT;m-;i/2.00g(9.42inmol), fcTU>?> 762 jt* 
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1(9. 42mmol), ^-^y-p'J K 759 u 1 (10. 4mmol) ZMMm 1 5 9 tTOlcMS 
LT. 4-7i^M>y';^DUF 2. 24gOIP^ft$) LT 

'H-NMR (300MHz. CDC1 3 ) 
5 5:7. 28(4H,m).7. 18(5H, m). 4. 57(2H. s), 2. 91 (4& s) 

(3) »3 OtmWz. 4-7i^M>y'MnU K 1. 38g(6. OOmmol) 
, 4 - h U / ^J|/y U ;i,t^y If D 'J y > - 2 - 1 > 1. 04g(6. OOmmol) , $5fcffc 
Ltz-foMtil 'J ■y'A 396mg(7. 06hbdo1)j5^. 4-th , 0+y-l- (4-7x* 
^;U^>v*;P) tfPUv J >^2-^-> 730mg(iK^ 41*) LTt#fc. 

10 7n3t##r®(!i;) C 19 H 21 N0 2 <hLT 
fhgtt C, 77. 26; H.7. 17; N. 4. 74 
H$Jffi C, 77. 30; H.7. 05; N, 4. 65 

(4) 4-tFD + y-i- (4-7x^^y^>y;W kfP'Jv>-2- 
*> 600ing(2.03mmolh MJ > 566 m 1 (4. 06mmolh *^>7JU#-;U 

15 y-P'JK314w l(4.06mmol)^^4-^^>X;P*— ;U^->- 1 - (4-7i 
^)V^>i^)V) tD'Jy>-2-t> 542mg(« 72*) SrSfe^i tTliJto 
7C3*?##Hta) C 20 H, 3 NO 4 StLT 
IMIffi C, 64. 32; a 6. 21; N, 3. 75 
&88tt C, 64. 38; H. 6. 12; N. 3. 77 

20 (5) 4-*?>7>)lsft=.)Uttis-l- (4-7x^;^>^Jl/) tf O U 
5?>-2-:fr> 500mg(l. 34mmol)i:5 1 ^i?*U^A 306mg(2. 68mmol)fr £ 4 - 
Tttfr?*- 1 -(4-7i^fM>yJW fcfP U v>- 2 339mg(iK 

TC^^KT^a) C 21 H 23 NO,S<hLT 
25 ff#M C, 71. 35; H. 6. 56; N, 3. 96 
^Sllfit C, 71. 53; H.6. 37; N, 3. 95 

Wmi 6 8 4-^;^7 P K- l-(4--7x^^;^>v*;U)t!P'J^>-2 
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□ Ux>-2-^> 200mg(0. 566imnol)£§y£0i|3 1 £|pMSlC$agLT, 4-*;U 
*7 p h-l-(4-7x^^;^>v;WlfPUv>-2-^> 154mg(W 87X) 

'H-NMR (300MHz, CDC1 3 ) 

(5:7. 24-7. 31 (3H. m), 7. 13-7. 23 (6ft m). 4. 47 (1H. d. J=14. 7Hz). 
4.40(1H. d. J=14. 7Hz), 3. 62(lft dd. J=9. 8, 7. 2Hz). 3. 52(lft m). 
3. 14(1H, dd, J=9. 8, 4. 9Hz), 2. 92(lft dd, J=17. 0. 8. 3Hz). 2. 91 (4H, s). 
2. 420H. dd, J=17. 0. 6. 2Hz), 1. 85 (1H, d. J=6. 8Hz) 

$mmi 6 9 S-[5 -^"^V- 1 - (4-7i/*y7x^JW - 3-tfn»J 
v-JW x#>^:tx-h 

4 -7x; ^y7iW7S > 1. 3ml (6. 64mmol) £ O-T-fe^U >^4S7K 
#1 1. 0g(6. 32miol)(DTHF 6. 5ml ig&lCiJQ*. 1. 3 B^jf #Lfc. £J&&£$EE 
TTiiSg^ i'D'J h* 5ml 60rtr 12 B#P B 1jt#Lfc. KJ&M 

&v I^X^I^^*fcLTf#fcOK¥ 7530, 2. (4-7 
i; + ->7i^fW -3-trn'JS?x;|/ M. 3g(3. 68mmol)£X^/ 

— ^ 6. 5ml, THF 13ml <DM&®MiZ®mi> . -lS'CTTK^t^^^ h U 
696mg(18. 40mmol)$in^., -18~-9rT 5 ^«^t}to SfSSC, &*fl^&7k§?i 
7" HJ >7 A7R&&, ^SgX^;i/&iPA^iBL, mM3L?)\,m*:mi'kt&*T$c& 
'&> MfclfaWti- h U *?? &~€$L$kLfto ffiEETummm* HJ 7;k*ag£8M3ml 
t**L» h >JX9M!/->7> 705 At 1 (4. 42mmol)SrJn^fiT 30 *HH!fi|#Lfc 0 

ffift. >U#y;l/#7A7nvh^7^-Tlt§3U n-'\+-y->:Sax^;U 
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(3: 2 r l : l)^ffiH#£MStb#£ ( 2 fr@, JR*71X), 5-**y-l- (4-7 
i;*y7iW) -3-tfP'JS/-;i/ 1.48g(4.36mmol)£X*/ 
10nl \Z7tt)V 2 u U H 62ml (87miol) $rMTtTil^L7t^lc:^L 
50trzM.5!#mit#bfc. EJ6«*METT?*8M& 
5 T (JR*80*Wfc, (4-7x^y7iW) -2- 

tfD'jvy > 995mg(3. 35mmoO,^^>7.;i/*:— ^D'J K 363 u 1 (4. 69miol) 
££nmtfc;i/A 10ml K?g#Pb, orT h'JX^UT 5 > 654 w 1 (4. 69mmol)©^ 
□ n#;UA 5ml 5 ^HtTngT b£. jTFfcTa, (TCT 10 #W*#bfc 

. fi««S*«JETT?»»«, Mx^l/fcjgflb. *T2[hL ftftAifcjcTft* 
10 bfc&. SS*fife»^-hU^ATa*Lfc. «ETT««b^fc(iR*91SK), 5- 

h 500mg(l. 33mmol)£DMF 10ml &=fctfx^/-;i/ 10ml ©g£»«tK:*A| 
U ttfm.1l U "7 A 304mg(2. 66mmol) Sin^., 9CCT? 4 fflMBftLlt. 

meet, fistsst, RfcmzwmxTfr&mXs tk-csh, ts»<tJfcic-e 
15 ft^bfc^, a&fcttK^HJSATiaftbfc. «£ETT»*a. ->u*«*7 

. Emc&m 404mg(iKip 858!) £&feftbtf#!<>: bT#fc. 
7C*^*fll (%) : C jo Hj,NOjS -0. 25H,0£.bT 
tMM : C 66. 73 ; H, 6. 02 ; N, 3. 89 
20 3mm : C, 66." 79" ; H, 5. 98 ; N, 3. 76 

*M^J17 0 1- (4-7i;+'>7xW) -4-X;i/7 7X;i/-2-tfP 

g&ftll 6 9T#fc, S-[5-^V- 1 - (4-7x;+->7x^) -3 
-tfDUvX;H x^>^X-h 91mg(0. 26mmol)£. x*y-J!/ 1ml £7-fe 
25 7 □ U K 365 # 1 (5. 14nnol)©il#«Ci&!?U 50*07? 1. 5 ElBffltfliU 

:»B6x?\>Kl :2)) Ttt«U HIBft^*64iiig(JK*79X)*4Sfi«itt*tbT 
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'H-NMR (300MHz. CDC1 3) 

6 :7. 35-6. 93C9H. m). 3. 65-3. 41 (4H. m), 

3. 1 6 CIH. dd. J=10. 0. 5. 1Hz). 2. 85-2. 78(3E m). 

2. 32 (IE dd. J=16. 9. 6. 2Hz). 1. 84 (IE d. J=7. OHz) 

trou> j >-2-^> 

(1) HffiMl 5 4T#^nfe4 1 tHD+y- 1 - (4-7i-J^> 
tlD'J V>- 2-jr> 324mg(l. 08mmol> 7mK 30!SiMft7KI§7k 2ml 

Tf 2 HI, fiSrtfcSfciCT 1 Eltt^ «t*«Hlf ^ U ^ATftSLfc. METT^ 
»»5/U*y;U*7A^n-7hif77-f-4if*L, '\+U"> : 7-feh>(30:70- 
0:100)Jg^H#£BEETTSM8LT4- t h'P + y- 1 - (4-7i=;PX;U7 
^ t!o U v>- 2 239ig'0K* 70S!) £aSftitt#tt£l,T#fc 

o 

'H-NMR (300MHz, CDC1 3 ) 

(5 :7. 62 (4R m). 7. 46 (3E m). 7. 34 (2E d, J=8. 3Hz). 4. 57 (IE d, J=I5. 3Hz), 
4. 50 (IE m), 4. 40 (IE d. J=l5:3Hz). 3. 50 (IE dd, J=10. 9. 5. 7Hz). 
3. 18(1E dd, J=10l 9. 1. 7Hz). 2. 71 (IE dd, J=17. 3. 6. 4Hz), 
2.42(lEdd,J=l 7. 3.2.5Hz) 

(2) 4-kHD^y-l- (4-7xZi;WX;i/7-f-;^>5?J|/) tfnu^ 
>-2-:*>215mg(0. 682mmol), h > 286 u 1 (2. 04mmolh 
X^-^^PU h* 158 <i 1(2. 04mmol)y&^4-^^>X;U^-;U^v- l - 

(4-7x-Jl/X^7^-;i/^>>?;i/) \ZW)V>-2—*> 198mg(» 7495) 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 64(4E m), 7. 47(3E m). 7. 33(2H. d. J=8. 3Hz), 5. 28(1E m). 
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4. 530H, d. 1=17. 2Hz), 4. 48(11 d. 1=17. 2Hz). 3. 64UE dd. J=12. 1. 5. 5Hz). 
3. 50 (IE br d. J=12. 1Hz). 3. 00 (3E s). 2: 87 (1H, dd, J=18. 1. 6. 9Hz). 
2. 71 (IE dd. J=18. 1. 2. 3Hz) 
(3) 4-^^>7.Jl/5t:-;i/^^-l- (4-7x"jMJl'7^^M>y 
5 )V) KDiJJ?>-2-t> 180mg(0. 457mmol) t?-*Wmt) U «7 A 
104ig(0. 915mmol)^6 4 -Tttfrtt- 1 - (4 - 7x-;Ux;p7^ —)V*i> 
V)V> t:n'Jy>-2-t> 129mg(» 76%) &m&foVtQn£ tTftfc. 
7xMft%im%) C 19 H 19 N0 3 S 2 iUT 
fffltfi C. 61. 10; H. 5. 13; N, 3.75 
10 H$HI C, 61. 05; E 5. 22; N, 3. 83 

*860iJl 7 2 4-*JP#7*h- 1 -{4-7 4 ZL)W<>*JM\ZU 

'Jy>-2-t> 

Sffitti 7 ir^^titz4-7±^)V^- i -(4-7x~;ux;i/7^ -;u 

^>i?;WenU^>-2-t> 60.0mg(0. leimmoO tmtT^fr 229 *t 
15 l(3.22mol)j&>S. HSfcfcl 1 2 6 i|^i©^ST4 -*;kfr7* I — l-(4-7x 
-)V7>)V74-)V'<>i?)V)\ZuV*J>-2-*> 17. 9mg(CT 34*) 

'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 64(4H.m). 7. 47(3Em). 7. 35 (2ft d. J=7. 9Hz). 4. 51 (m d. J=15. 1Hz). 
20 4. 43 (IE d, J=15. IHz). 3. 63 (IE dd. J=9. 6. 7. 5Hz). 3. 55 (la n). 
3. 14(1E dd. J=9. 6. 4. 5Hz). 2. 91 (IE dd. J=17. 2. 8. 1Hz). 
2. 41 (IE dd. J=l 7. 2. 5. 9Hz). 1. 86 (IE d. J=6. 8Hz) 

^Jg0!li 7 3 4-7-^;^*- 1 -(4-7xn;i/x;i/^~;^>v;[/)tfn 

25 (1) jffimi 5 4T»Snfc4-tl«P*v-l- (4-7z-;PW> 
>MM tfP Uv 7 >-2-^> 280mg(0. 935imol)^^7ml, zmmBLitfrmfr 2ml 
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tHD + y-l- (4-7iz;i/XW-M>yJP) tfn 'J v>- 2 
310ng(JK*«W)*afi»5|5tLTl»fc. 
5 7C*$Mfftt<» C 17 H 17 N0 4 StL/T 
JMMt C. 61.61; H, 5. 17; N, 4. 23 
•SMI C, 61.31; H.4. 95; N.4.21 

(2) 4-tKo^>-l- (4-7i-^Xj|/^M>xJW fcfn'Jv> 
- 2 -^*> 310mg(0. 935mmol) » f >J If^TS > 430 // 1 (3. lOmmol), **>X 

10 ;Ms-;i^nU h* 240 u 1(3. 10mmol)^6 4-^^>x;i/*zi;^^->- l - ( 
4 -7x-;UX;U*-;U^>v;U) fcfp U v> - 2 -:*> 359ng(JR¥ n%) 

7C*^Wffi(D C 18 H 19 N0 6 S 2 £LT 
ff-gffi C. 52. 80; a 4.68; N, 3. 42 
15 $mm. C, 52. 82; H, 4. 57; N. 3. 47 

(3) 4-^^>7>;u*-;i/^v- 1 - (4-7x-;^;U3fc-;^>>7;i/ 

) t!n'J^>-2-^-> 280mg(0. 684mmol) b. = ?"tW-W.t) U r?£ 156mg(l. 37mmol) 
#6 4 -7-fe^;i/^- 1 - (4-7xr;^^*=M>J?JW tfP U 2 
175ngOK* 66»*S6ft*iLT»fc. 
20 7C^##rMCt;) C 19 H 19 N0 4 S a £LT 
Wr&fe C, 58. 59; H, 4. 92; N. 3. 60- 
USUI C. 58. 59;. E 4. 85; N, 3. 68 

%mmi 74 - 1 - (4-7i=;w;p*-;k>j;;wi;du 

25 Hfll 7 3T#f>nfc4-7-b^JU^- l-(4-7i"HWlM 
>yjp)lfDiJy>-2-t> 90.0mg(0. 231mmol) tmt7±^)l 365 m 
1(5. 14mmol)#b, 2 6 t|W|^<Z)7jj*T4-^;^7 p h- 1 -(4-7x 
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LTffc. 

5c*#flMt(%) C 17 H 17 N0 3 S 2 tbT 
MM C, 58. 77; ft 4. 93; N, 4. 03 
Haifit C. 58. 79; ft 4. 93; N, 4. 03 

£MM17 5 (4S, 5S) -4-Ttt)]rttr- 5 -*?■)],- 1- (4-7 

(1) ££0!2O£|p]ttl;:. L-77^>^f ^XXfJUKI 

2. 34g(15. Ommolh h U 1^75 > 3. 14ml (22. 5mmol) , 4-7x/'4 i >"OX 
7)l/ft H 2. 63ml (15. 0mmol)>^S>N- (4 -7x; =^>^>v?;W -1,-75" > 
^f;HXfJl^ 4. 31g(iR««W) LT#fc. 

'H-NMR (300MHz, CDClj) 

(5 :7. 27-7. 37 (4ft m). 7. 09 (lft m). 6. 98 (4ft m), 3. 77 (lft d. J=12. 8Hz), 

3. 74 (3ft s), 3. 64 (lft d, J=12. 8Hz), 3. 40 (lft q, J=6. 8Hz). 1. 33 (3ft d, J=6. 8Hz) 

(2) N-(4-7i;^i/^>y;|/)-L-77Z>^?^XXf^ 

4. 21g<14. 8mmol) , HJX3Ml/75> 2. 48ml (17. 8mmol) , IfJ|/70"MD 
U H 2. 28ml (17. 8mmol) *^N-(l^?o-;W-N-(4-7i/^-M>y 

;w-L-77->/?;i'XXf;i/5. iigiW*m)izm&mvttatLTl*lt. 

'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 20-7. 40 (4ft m). 7. 13 (lft m). 6. 97-7. 04 (4H. m), 4. 66 (lft q, J=7. 2Hz). 
65(lft d. J=17. 3Hz), 4. 50OH, d. J=17. 3Hz), 4. 19(lft q. J=7. 2Hz), 3. 69(3ft s), 

3. 47 (lft d. J=15. 5Hz). 3. 39 (lft d, J=15. 5Hz), 1.41 (3ft d. J=7. 2Hz). 
1.28(3H. t. J=7. 2Hz) 

(3) N-(IfJl/7nxJW-N-(4-7x/ + ->^>yJW-L-77X>^ 
?JHXf^ 5. 00g(12. 5mmol) t 20%i~ b U «7 AX b^is Fl^ / -J^| 

4. 91ml (12. 5mmol) £MU UmM^ 7K^S-p^7- h >J >7A 473mg(12. 5mmol) 

(5S) -4-t KP*<>- 5 1 -(4-7x7^>yJW- 
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tr □ u y > - 2 - ■* > 3. 6 1 g (irsjs 97X) zmstAms t L T»fc. 

'H-NMR (300MHz. CDC 1 3 ) (£fc tf- ? 0*|Btt) 

<5 : 7. 33 (2H. m). 7. 1 9 (2H. m) . 7. 1 0 (IE m) , 6. 97-7. 03 (4H. m) . 

4. 95 (IE d. J=15. 1Hz). 4. 35C1H. m). 3. 97 (lft d, J=15. 1Hz). 3. 60 (1H, m), 

2. 70 Oft dd. J=17. 0. 6. 6Hz). 2. 47(lft dd, J=17. 0. 3. 4Hz). 1. 22(3ft d. J=6. 8Hz) 
(4) (5S) - 4-kFn+->-5-^^-l-(4-7x/^yWJ^ 

) t!D >J v>- 2 3. 50g(ll. 8mmolK h 'J X^;U75 > 3. 28ml (23. 5mmol) 
. ^^>^;P*-;i/^7P'J H 1. 81mi(23. 5mmol) ^6 (5S) -4-^^>X;l/ 
sfc-JM-^J/- 5 1 -(4-7xy^r^^>v;U)-tfpiJi;>-2- 

t> 3. 87g(iK^ 87%) LTftfc. Ctt£#I&ii53tlj£te£7 □ T h 

74— (ftyA: YMC Pack S-363 1-15 ODS, ^Sjffi : 42*7-fe K— N »J ;170. 01M 
VhjmMffiW. pH 6.3, gftji : 20ml/min» &£ii : 214ni) (CftU 2"O0e-^© 

fij^TKT^, m*mmi- h u ur, ss) -4- 

>-2-*> 1.20g([HliK^31!li)^ilfe?fi^tLT. (4S> 5S).-4-^ 

>x;i/*x;^4 1 x- 5 i-(4-7i/^yWJW trnu v>- 

2 2. 08g(lsJW 54W LT-tn^n»fc. 
(4R, 5 S) -4-^^>X;i/^x;i/^v- 5 1 -(4-7x7 + 

^>v;Wtfp>j v>-2 

'H-NMR (300MHz, CDC1 3 ) 

6 :7. 34 (2ft m). 7. 21 (2ft d, J=8. 7Hz), 7. 11 (1ft m), 6. 98 (4ft n), 
4. 97 (lft d. J=15. 1Hz), 4. 90(lft m), 3. 98(lft d. 1=15. 1Hz). 

3. 73 (1ft dq. J=l. 5. 6. 8Hz). 2. 97 (3ft s). 2. 95 (lft dd, J=18. 1. 6. 8Hz), 
2. 66(111 dd. J=18. 1, 2. 3Hz). 1. 23 (3ft d. J=6. 8Hz) 

(4S. 5 S) -4-/^>X;^-;i/t=l : y-5-^^-l-(4-7x; + 
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<5 :7.35(2Em). 7. I8(2Ed, J=8. 3Hz), 7. 12UEm). 7. 01(2H,m). 

6. 95 (2H, d. J=8. 3Hz), 5. 21 C1H. ffl). 4. 98 (IE d. J=15. 1Hz). 3. 96 (IE d. J=15. 1Hz). 

3. 80 (IE m). 3. 06 (3H, s), 2. 83 (IE dd, 1=17. 3. 6. 4Hz), 
5 2. 74 (IE dd. J=17. 3, 4. OHz), 1. 28 (3E d, J=6. 4Hz) 

(5) (4R, 5 S) -4-pC^>^;UtJn-;1/^v- 5-^^;i/- 1 -(4- 
7i/^M>yJH tf O'J v>-2 -*> 1. OOg (2. 66mmol) fclryV-^ 30ml 
^it&^U^A 608mg'(5. 33mmol) SrflnA, Jt#T 13 P^MMafi 

10 ^KU^A-Zr^Lfco mm'&>< V tl sf)l%7 Attach 7^7 4 ^ 
: fil®X3\fc (60:40) TJgtik SIH£@U (4S. 5S) 

^^-5-^5=-^ - 1 -(4-7i;+y^>yJW t: □ U ->*>- 2 - ;f> 

207mg(JR^ Z2W*J!l|fiffttt«t UT#fc. 

'H-NMR (300MHz. CDC1 S ) 
15 5:7. 34(2E n). 7. 20(2E d, J=8. 3Hz). 7. 1 1 (IE m). 7. 01 (2E m), 6. 96(2H, m), 

4. 93(1E d, J=15, 1Hz), 4. 18(1E n). 3. 96(1E d. J=15. 1Hz), 3. 84(1E m). 
2. 820E dd, J=17. 0. 8. 3Hz). 2. 45 (IE dd, J=17. 0, 9. 1Hz), 2. 34(3E s). 
1. 13(3H, d, J=6. 4Hz) 

mmmi 7 6 us, 5 s) -4-*)W7h-5-*?)v- i-(4-7xv 

20 ^>/JWED'Jy>-2-t> 

*SfiWl7 5"C#5nfc <4S, 5S) -A-T^^Vf-Hr- 5-*^l/- 1 
-(4-7i;^>^W-t!niJy>-2-t> 120mg(0. 338imol) £H;SSi 
«3 1tHj|l:jfl!UT, (4S, 5S) -4-^;U*^h-5-^^;i/-l-( 
4-7x/*v^>v;i/)-fcfP'J> ? >-2-:*> 81.2agOK* 77X) 

25 *£LTf*fc. 

'H-NMR (300MHz. CDC1 3 ) 

<5 :7. 34 (2E m), 7. 20 (2E d, J=8. 3Hz). 7. 11 (IE m), 7. 00 (2E m). 
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6. 96 (2H. d, J=8. 3Hz). 4. 96 (IE d. J=15. 1Hz), 3. 95 (IE d. J=15. 1Hz). 3. 65(lEm), 3. 
58 (IE m). 2. 84 (IE dd, J=17. 0. 7. 5Hz). 2. 46 (IE dd. J=17. 0, 7. 7Hz). 
1. 52 (IE d. J=7. 5Hz). 1. 23 (3E d. J=6. 4Hz) 



HJ60i.Il 7 7 (4R, 5S) - 4-7tWt-5-^^-l-(4-7i 

£J60!I1 7 5T*§&ttfc (4S, 5S) -4-^^>X^*-;U^"4 1 ->-5-^ 
1 -(4-7x;+y^>yW h°n 'J ->*>- 2 1. 50g(4. OOmmol) t 

ttBmftVJA 914mg(8. OOmmol) ^HSfi^Jl 7 5 iHttfcMLT. (4R, 

5 s) -4-7-fe^;u^-5 i -(4-7xy^->^>v;u)hrnu 

v>- 2 596ngOK$ 425S) S«lfe»«*«J: LTfffco 

'H-NMR (300MHz, CDC 1 3 ) 

<5 :7. 34 (2E m), 7. 19 (2H, d. J=8. 3Hz). 7. 11 (IE m), 7. 00 (2R n). 6. 96(2H,m). 
4. 95 (1H. d, J=15. 1Hz), 3. 95 (IE d. J=15. 1Hz), 3. 68 (IE m). 3. 39 (IE ■). 
3. 02 (IE dd, J=17. 7. 8. 9Hz), 2. 39 (IE dd, 1=17. 7. 5. 7Hz). 2. 31 (3E s), 
1.26(3E d, J=6.4Hz) 

HifS0iJl7 8 (4R. 5S) - 4-^W7"h-5-W-l-(4-7i; 

* )V) \l □ <j 5/ > - 2 - Jry 

Wtm\ 7 7T#5hfc (4R, 5S) -4-7-^^1/^-5-^^-1 
-(4 -7iy + ^>yJW t°DU> ? >- 2 301mg(0. 847mmol) ^r^JgM 

'3"ft'TOHffiaLT. (4R, 5S) - 4 - h - 5 -*3=-;U- 1 - ( 

4-"7x/*5/"?>S?JW lfniJy>-2-t> 210mg(« 79»*«ifi«|«ftt 

'H-NMR (300MHz. CDCI3) 

5 :7. 34 (2H. m). 7. 21 (2E d. J=8. 7Hz), 7. 11 (IE 1). 7. 00 (2H. n). 
96(2E d. J=8. 7Hz). 4. 96 (IE d. J=15. 1Hz), 3. 96 (IE d. J=15. 1Hz). 3. 33(lEm), 
3. 03(lEm). 2. 95(1E m). 2. 39(1H. dd, J=16. 2, 6. 8Hz). 1. 75(1E d. J=6. 8Hz), 
1.25(3Ed. J=6.4Hz) 
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«0U 7 9 h^>X-4-7-fc^M-5--r77 r ^;i/-l- (4-7i 

(1) »0*I2 Ot^fttD, L-D-T->>6. 56g(50. Ommol) , **y-;i/50ml 
. tt~)V9uV K 13. 0ml(180mmol) frb D. L- □< >'>*3^XXf';i'JfiKifi 
8. 93g(« 98X) £a»*£ LTtffc. 

'H-NMR (300MHz, D ? 0) 

<5 :4. I7(ia t, J=6. 8Hz), 3. 87 (3H. s), 1. 90(ltt ■). 1. 78(2H. ■), 
00(3ft d, J=6. 0Hz). 0. 99 (3ft d, J=6. 0Hz) 

(2) D.L-P-T^>pC^;uxXt-;I/^^ 2. 73g(15. Ommol). HUX^75 
> 3. 14ml (22. 5mmol) » 4-7iy^y^>X7^Tt H 2. 63ml (15. Ommol) 
*flSK-5*:f-HJ£A 420mg(ll. lmmoDfrb. N-(4-7x;^»*;W- 
D, L- y>^^X7f;i/ 4. 34g(iR*88X) SMfelftttttt Ltffc. 
'H-NMR (300MHz. CDC 1 3 ) 6 
:7. 30 (4E m). 7. 08 (1R m), 6. 97 (4R m). 3. 78 (la d, J=12. 8Hz). 

3. 73(3a s), 3. 58(ia d, J=12. 8Hz). 3. 31 (ia t. J=7. 2Hz). 1. 78(1H. a), 
1. 48 (2a t. J=7. 2Hz). 0. 92 (3a d. J=6. 8Hz). 0. 85 (3a d, J=6. 4Hz) 

(3) N-(4-7iy^y^>yJH-D,L-D<y>^iHXfJl' 

4. 34g(13. 3mmol) , MJx?\>U7S> 2. 22ml (16. Ommol) » X^UTDX^im 
U H 2. 05ml (16. Ommol) j&>6k N-(IfJ|/7D-JW-N-(4-7i;^> 
vJW -D. L- D-f v>*^;UXX-5MU 5. 24g(iR* 89X) £M&ft&##J<h L*Cf§£. 
'H-NMR (300MHz. CDC1 3 ) tr-^C5^-|2®) 

(5 :7. 21-7. 38 (4a i). 7. 12(1R m), 6. 91-7. 03 (4R m). 4. 86(15. m). 
4. 63 (ia d. J=17. 3Hz). 4. 50 (ia d. J=17. 3Hz), 4. 19 (2a q. J=7. 2Hz). 3. 62 (3a s), 
3. 47 (IE d. J=15. 5Hz). 3. 42 (IE d, J=15. 5Hz). 1. 88(1E m), 1. 60(2a m). 
1. 28 (3E t, J=7. 2Hz). 0. 91 (3R d. 1=6. 4Hz). 0. 84 (3a d. J=6. 0Hz) 
( 4 ) N - (X^JU V n - )V) -N-(4-7x/^> *J)V) ~D. L - ~> > 
^f^XXr^ 5. 24g(ll. 9mmol), 20X^ MJ £AX Kx*/-JP»at 
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4.66ilOl.9mol)TfcgLfcfc, **ftS5*t h 'J DA 

4S0ig(ll. 9mmol)$SlSLT, 4 - t H □ 5 -< 77^- l-(4 -7i 
7 *5/^>v;W en 'J 2 3. 52gOR^ 87X) LTfffc 

5 'H-NMR (300MHz. CDC 1 3 ) £©*|B*) 

6 :7. 33 (2H. m). 7. 18(2H, d. J=8. 7Hz), 7. 10 (IE m). 6. 97 (4H, m). 

4. 96(1H. d, J=15. 3Hz).4. 37(lH.m). 3. 97 (IB. d. J=15. 3Hz), 3. 49 (IE m). 
2. 67(lEdd, J=17. 0, 5. 9Hz), 2. 47(lEdd. J=17. 0, 1. 9Hz), 1.70(2E ■). 

1. 40 (IE m), 0. 94 (3E d, 1=6. 4Hz). 0. 81 (3H, d. J=6. 4Hz) 

10 (5) 4 - 1 KD + y- 5 V^JP- 1 - (4 - 7x^ + ->^>y;W t!D 
'Jy>-2-t>3. 30g(9. 72mmol) , h UX^;P7S > 2. 71ml (19. 4mmol) , ;* 
^>X;^-^^DUK 1. 50ml (19. 4mmol) £KfoLtc'&. HM^J 1 7 5 ^|qft 

7,)V*s-)V*Jt-*y- 1 -(4-7i/^y^>yM \ZU*J z?>- 2 -■*> 
15 2. 63g(« 65%)*afi»5tc,»: LTttfc. 
'H-NMR (300MHz. CDC 1 3 ) 

(5 :7. 34 (2E a). 7. 17(2E d. J=8. 7Hz), 7. 1 1 (IE m). 6. 98 (4E m), 5. 26 (IE i), 

5. 02OE d. J=15< 3Hz). 3. 96(1E d. J=15. 3Hz), 3. 680E m). 3. 06 (3E s). 

2. 82 0E dd. J=17. 9. 2. 8Hz). 2. 75 (IE dd. J=17. 9. 5. 5Hz). 1. 70UE m). 
20 1. 67(lEm). 1.47(lEm).0. 94(3Ed, J=6. 4Hz),0. 79(3Ed, J=6.4Hz) 

(6) ->7.-5-<7^^-4-^^»;;^-;p^v- i-(4-7iy 

+ ->^>iy;U) kfn'Jv>-2-^-> 1.00g(2. 40mmol) tf-Hr^fktl U DA 
548mg(4. 80ramol) h y >Z- 4 -T±.^-)l^- 5 — r7D>;U-l-( 

4-7i^W z?)V) tT □ U v > - 2 - * > 22 7mg(« 24S) fflfttt <h 
25 LTffc, 

'H-NMR (300MHz. CDC lj) 5 
:7. 34 (2E n), 7. 19 (2H. d. J=8. 7Hz), 7. 11 UEm). 6. 99 (4E n), 
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5. 02 OR d, J=I 5. 3Hz), 3. 86(11 d. J=15. 3Hz), 3. 81 (IE m), 3. 30 (1H. m). 
3. 09(11 dd, J=17. 7. 7. 9Hz). 2. 37(11 dd, J=17. 7, 2. 3Hz). 2. 29(31 s). 

1. 77(11 m), 1. 42(21 m), 0. 92(31 d. J=6. 8Hz), 0. 80(31 d. J=6. 8Hz) 

HJSfU .8 0 h7>X-5-<V^JI/-4-/Myh-l-(4-7i; 

mmwi 7 9 -nnzntch^yx- 4-7^)1^-5 -< 77^-1 - 

(4-7x;+^>yJW tfn'Jv>-2 -*y 227mg(0. 571mmol)S:ISSg^J3 
1 tiWIilMSUT, K^>X-5--rV^;i/-4->;U*-/h - l-(4-7 

x/^x^>^;w hp 0 y>- 2 lesmgC^si^^te^^tLTtf 

10 fc. 

'H-NMR (300MHz. CDC1 3 ) 

d : 7. 34 (21 m) , 7. 24 (21 d. J=8. 3Hz) . 7. 1 1 (11 m) , 6. 99 (41 m) . 
5. 03(11 d, J=15. 1Hz). 3. 88(11 d. J=15. 1Hz). 3. 29(11 m), 3. 23(11 m), 
3. 03(11 dd, J=17. 3. 7. 9Hz), 2. 38(11 dd, J=17. 3. 2. 6Hz). 1. 78(11 d, J=6. 8Hz), 
15 1. 68(11 m). 1. 48(11 m). 1. 28(11 m), 0. 93(31 d. J=6. 8Hz), 0. 85(31 d, J=6. 4Hz) 

mmmi s 1 h7>^-4-7twt- 5-^>vju- i-(4-7i; 

*i/i>¥M tin u i>y-2-*y 

(1) H2fS0!l2 0 tmmzd. 1-7 3L~)17 7 ->S. 26g(50. Ommol) , *9 J 
-;i/50ml. »J K 13. 0ml (180mmol) ifi <b D, L-7xZ^77->^f 

20 ;uxxt";M£bi& 10. 6g(iR^ 98*) ^efe«a*<h LiiL 

'H-NMR (300MHz. D 2 0) 

<5 :7. 45(31 m). 7. 34(21 m), 4. 46(11 m). 3. 87(31 s), 
3. 39(11 dd, J=14. 3. 5. 9Hz), 3. 27(11 dd, J=14. 3. 7. 5Hz) 

(2) D,L-7x-Jl/77Z>^fJH7xfMil3. 24g(15. Ommol), HJX 
25 ff7^ > 3. 14ml (22. 5mmol ) , 4-7i7^y^>X7iKkF 

2. 63ml (15. Ommol) , 7jc^b(53^hU^A 496mg(13. lmmol)^£>» N-(4- 




-D. L-7x-;i/77->^fJPXXf^ 4. 05g(« 7530 
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LTfcfc. 

'H-NMR (300MHz. CDC 1 3 ) 

a : 7. 21-7. 36 (5H. m). 7. 14-7. 20 (4ft m). 7. 09 (IE m). 6. 99 (2H m). 

6. 92 (2H. d. J=8. 3Hz). 3. 78 (IB. d. J=12. 8Hz), 3. 66 Oft s). 3. 60 (IH. d, J=1Z. 8Hz). 3. 

54 Oft t. J=6. 8Hz), 2. 99 (1ft dd. J=13. 6, 6. 4Hz). 2. 94 (IH. dd. J=13. 6. 7. 5Hz) 

(3) N-(4-7xy^->^>s;;i/)-D,L-7x-;u77->^^;ux7;T-Ji/ 

-4. 05g(ll. 2mmol) , hUx^75> 1. 87ml (13. 4mmol) . If J^nzj^o 
U H 1. 72ml (13. 4mmol) N-(lWo-;W-N-(4-7x;^y^> 
i?M -D. L- 7xZ^7 7->^fJHXfJl' 5. 34g(iR^ 100*) &M&1SWt<bt 

'H-NMR (300MHz. CDC1 3 ) (£fc tf- $ 

d :7. 23-7. 38 (6H. m), 7. 06-7. 19 (4ft m), 6. 99 (2ft m), 6. 90 (21 d. J=8. 7Hz). 

4. 41 (IE d. J=16. 8Hz), 4. 28(1E dd. J=9. 4, 5. 7Hz). 4. 21 (2ft q, J=7. 2Hz). 
3. 830ft d. J=16. 8Hz). 3. 66(3ft s). 3. 46 (1ft d. J=14. 9Hz). 

3. 38(lft d. J=14. 9Hz). 3. 36(1E m). 3. 25(1H, m). 1. 29 (3E t. J=7. 2Hz) 

( 4 ) N - (X9MI/T □ -N-(4-7i7^y^> VM — D. L-7 x.ZL)l 
77->/fJH7f^ 5. 34g(ll. 2mmol)^20*^ h U "7 AX v ;-)[, 

mm 4. 39mi(n. 2moi)r mm Ltz'&. rai, fcmit&vmj- b y ^a 

424mg(l 1. 2minol)^S^LT, 5-^>>MU-4-t Ko=^->- 1 -(4-7x/ 
* >^ > ->*; W hf O U V > - 2 - -t y 3. 93g ( « 94*) £ L T#7c. 

'H-NMR (300MHz. CDC 1 3 ) (i&e-^W&iB®) 

<5 :7. 20-7. 38 (5ft m). 7. 08-7. 1 9 (5ft m). 7. 01 (2ft m). 6. 96 (2E d. J=8. 7Hz). 

5. 02(lft d. J=15. 1Hz). 4. 22(lft m). 3. 93 (IH, d. J=15. 1Hz), 

3. 73(1H. dt. J=5. 3. 7. 5Hz), 3. 00 (2ft d. J=7. 5Hz), 2. 63(1E dd. J=17. 0. 6. 4Hz). 
2. 44 (IE dd, J = 1 7. 0. 3. 4Hz). 1. 84 (IH, d. J^4. 5Hz) 

(5) 5-^>v;u-4-b Y-u^y- i-(4-7x/+^^>v*;i/)tfnu 
v>-2-^->3. 70g(9. 91mmol) , h UlfJl/7$ > 2. 76ml (19. 8imol) , *9 
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>X;i,*- □ ij K 1. 53ml (19. 8mmol) tK^Lfzm, 11^1 7 5 tmWz 

*-;M"*v- 1 -(4-7i/4 1 y^>-/^ t°OiJy> - 2 -:t> 1. 65gOK 
^ 37X) LT^Co 
5 'H-NMR (300MHz, CDC1 3 ) 

5 : 7. 22-7. 39 (5H. m) , 7. 1 4 (3H. m) . 7. 02 (4H, m) . 6. 94 (2a d, J=8. 7Hz) . 
5.09(lH,m). 5. 06(1H, d. J=l 5. 1Hz). 4. 01 (1H, m), 3. 75(1R d, J=15. 1Hz), 
3. 05 (2H. d. J=6. 8Hz) , 2. 87 (3R s) . 2. 74 (2H, d. J=6. 0Hz) 

(6) ->x- 5-^>i/;u-4-^^>x;^-;u^v- l -(4-7xy+ 

10 M>yJHeniJy>-2-*> 1.35g(2. 99mmol) t^^rmmts U 

683mg(5. 98mmoI) 7&>£>, h y >X - 4 -7±^)U^t- 5 vJP- l-(4- 
7i;^i/^>yW tfoiJy>-2-t> 327mgOK^ 2 5S) LT 

7iMfttitm%) C 26 H 2S N0 3 S • 0. 2H 2 0tbX 
15 tHftg C. 71. 76: H. 5.88; N, 3. 22 
£$JHi C. 71. 71; H. 6. 02; N, 2. 97 

^#118 2 h7>X-5-^>y^-4-^M7°h-l-(4-7x/ + 

^3£^J1 8 lT#e>tl7ch7>7;-4-7-fe:^;i'^-5-^>> ; ;i/- l-( 
20 4-7x/ + y^>y*iW tfoU v>-2-*> 185mg(0. 429mmol) ^Hig^J 3 1 
tmWzmWLT. h7>X-5-^>yJl/-4-^l/*7 1 h-l-(4-7xy 
*v^> *J)V) tf O U v> - 2 - 135mg(iR^ 8 IX) &m&mtt%}t LT?#£. 
7C^*f^S(%) C 24 H, 3 NO,S • 0. 2H,0£LT 
fhgM C, 73. 33: H 6. 00; N, 3. 56 
25 $3811 C. 73.41; H, 6. 16; X. 3. 56 

££091 8 3 hy>X-4-7-\z^)U^t- 5 -•?n\Z)\,7S.;i]M=.)l>* 
* : s*?-)V- i - (4 - 7 z ;*^>y;w en y s;>- 2 - t > 
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^notf^A 20ml icyneJKVxJ^-h 122mg(l. 43mmol) £jg$U 4N 
mt7^mmm^)Vmm 0. 36ml (l. 43mmol) ZMz.m.ftLti.tfib'gffim 2 0t# 
StlfcvX- 5-tKD^y^5 : ;i/-4-^^>^-M+y- 1 -(4- 
7i;+y^>^) enijy>-2-t> 280mg(0. 72mmol) £2m*£. gfiT- 

^□n/jN;UA(3:97)TrgtBL^X-4-^^>X;i/*-JL'^v-5-7 p 

p tf ;i/7 5 y * ;u4?x;i,:** i/X^-i-(4-7x;+M> w £ n y j? 

>- 2 320mg(» 943!) fc&fitfift^i: LTfcfc. 

^^tlfevX-^^l^— h 300mg(0. 63mmol) £x^/" — ;p 15ml 13^L, ^ 
*»8t* U >7A 360mg(3. 15mmol) ^jtJDx.T 90tT 3ftMJ*#Lfc. &fttt&g|g 
SSttCMx^l/. TKfcjtafcfflttiU BfBftx^UJlSTkift, nu SIS 

(30:70)T^ffiL, h 7>X- 4 -TiTTM!^*- 5 -;/D t?;P75 / #Jl^x;i/ 
^vpWP- 1 - (4-7x;**>WJI/)linU^>-2-t> 31mg(« 

22*) &m&tovtmt ltw±. 

'H-NMR (200MHz. CDC1 3 ) 

d: 7. 40-6. 90 (9H. ■), 5. 01 (1H, d, J=15. 7Hz). 4. 87-4. 65(1H. m). 4. 42-4. 32(1H. m) 
4. 21-3. 95 (3a n). 3. 52-3. 45 (IK i), 3. 20-3. 08 (2ft m). 3. 05 (1H. dd, 1=8. 9. 17. 8Hz) 
2. 37 OH. dd. J=4. 0. 22. 0Hz). 2. 30 (3H. s). 1. 60-1. 45 (2R m), 0. 92(3H, t, J=7. 5Hz). 

S s*5-)V- 1 -(4-7x/^>'^>vJl/)fcfPU^>-2-^-> 

Mz;pt+->/^- l - (4 -7i^-m>j;;w tfn »j s» - 2 - 
57mg(0. 13mmol)$^^/-JI/5iDl t»*L,281^-hU^A^ ^>>h7^ 

?§^24m ko. i3Buioi)nn^as[iaT3o^aH^Lfc. £$tt£Si8& mm 

Vty)l'1l7&i?u-?blf77 4-\zit[s. Mx^-;i/: n-A=Mj->(30:70) 
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Tigfii U t-7>X-4-^;i/^7'h-5-7 ? n tf;P7S J * 
1 -(4-7x/ + ^>yJWtfPUS?>- 2 23mgOK¥ 4«)£& 

'H-NMR (200MHz. CDC1 3 ) 

d : 7. 40-6. 90 (9R m) . 5. 02 OR d, J=l 5. 0Hz) , 4. 87-4. 65 (1R m) , 4. 30-4. 10 (2R m) 
3. 99(1R d. J=15. 0Hz). 3. 51-3. 35 (2H. m). 3. 19- 
3. 08 (2R m). 3. 00 (1H, dd, J=8. 3, 16. 0Hz), 

2. 39(lRdd. J=5. 2. 16. 0Hz). 1. 87(1R d, J=6. 9Hz). 1. 60-1. 43(2R m). 
0. 92 (3R t. J=7. 4Hz) 

mfcWil 8 5 h , 7>7.-4-7-lz5 1 ;i/^pr-5-(7 i K^hKD-2H-fci 0 7 
>-2 --f )V)*3r ; s*?-)V- 1 -(4-7i/ + y^>y'W fcfP'J v>- 2- 

l -(4-7i/^->^>v;U)tfDUi/>- 2 200mg(0. 51mmol)£ 

^OP^£5ml £»flpU v J tHnfcT7> 51mg(0. 61mmol), *§&m 1 f^^iP^. 
TS8aftT3li3l«H!#Lfc. 

TigffiU 5-(T-h^b h'D-2H-tf7>-2 — f ;U)^y^9 L ;W^210mg( 

#Stt7c5 - (fF7k Hp- 2H- tfv> - 2 -<;u)*+->^^;u# 

200mg(0. 42mmol) 'J £A 240mg(2. 10nmol)d>5£jSft| 1 8 3 <hl^l£ 

O^Th^>X-4-7-ir^;^^--5 -(rh7k KP-2H-fcf?>- 2 
-4 Mttis l-(4-7i; + ->^>yW eD'Jy>-2-*> 

40mg(W 213!) LT#fc. 
'H-NMR (200MHz. CDC 1 3 ) 

d: 7. 40-6. 90 (18R m). 5. 09(111 d, J=15. 2Hz). 4. 83(1R d, J=15. 1Hz), 
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4. 66 : 4. 63 (1ft m>. 4. 39-4. 35 (1H, m), 4. 19 (lft d. J=15. 0Hz), 4. 05- 
3. 40O2H. m). 3. 21-3. 06<2H. m). 

2. 40-2. 39 (2H. m). 2. 30 (3H, s). 2. 29 (3H. s), 1. 80-1. 45C12H. m). 

^mmi 8 6 h^>7,-4-7±^Jl^t- 5— Xh*x#j^-;M^7 

5 JtS)Vifs-)V- l-(4-7i;^>"<>yJl) tfD'J v>- 2 -/*-> 

M0U2 OTi#e>tife->x- 5-t Kn+y/^-4-^^>^;^-M 

1 - (4 -7i^M/yJW tin 'J v>- 2 -*> 500mg(l. 28mmol) 5: 
7-feh>20ml \Z®mi<. ftftTtt*^ Jones ^^S^Ogfi^^-r-S^ 
"Ct&TL, $?)t7K^T2^ffii$Lfe. 2-ya/V-;H ml Jra;t/tgL BtiK 
x?\>k 7k£JnATttfflL£. »Kx3VU!£7kiSfeSL 'JtttU jafiM&fcftKx 
5^;k n -^-tf>*JnATftmS-ti- 5 -*;PsJ5>K# 450mgOlP£ 87*) 

#£*l7c;fr;U^>^#300nig(0. 74mmol)£N, N-zs*?)Vft)\,&7$ K 15ral 
fc»#U 1 - If ^- 3 - ( 3 - f^75 y *^>?-f5K 
153mg(0. 80mmol), h h'D+y^>yh'J77-Jb 108mg(0. 80mmol) £Jn;LT&jB 
T,15 »at^Lfc.i!OSJtfi:«[t^'J y>lfJHXfj«i 112mg(0. 80mmol) 
, hUx^;P75>81mg(0. MmoD&ittT-frftJls&TS H 3ml 
*SiT«TLtft, 3P*IHHl#Lfc. EfciKfcII«x^£#m£j!in*fflttl 

-KftU ^PDfc^A : **/-;K98:2)T!»ttiU 

*3Mk7 5 y #JU#x;Mfc 160mg(« 44K) &&&tb#mt LT&fc. 

*5ft&5 - x h^->jj;^z;Mf^75 / # ju # x ;p # 
170jng(0. 35mol). ^^ftHA U ?A 198mg(l. 73mmol)fr£»0i] 18 3 tWUI£<D 
h 7 >3. - 4 - 5 - X h*z/% *T)V7$ Jfs)V 
#x;U- l - (4 -7i/4y^>y» \> u »J ->*>- 2 41mg(« 25« * 

'H-NMR (200MHz. CDC 1 3 ) 
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d: 7. 40-6. 90(10a m). 5. 17(1H. d. J=15. 1Hz), 4. 26-3. 80(5H, m). 

4. 24 (2a q. J=7. 2Hz). 3. 05 (1H. dd. J=8. 1, 18. 0Hz). 2. 34 (ia dd. J = l. 5, 18. OHz), 

2. 33 (3H, s). 1.30 (3E t. J=7. 2Hz) 

Mfa&ll 8 7 by>7.- S - 7 2. / 1> 4 -T-t^fr?-*- l -(4 

-7x/^y^>y» t!o 'J v>- 2 

8 6 tmuvum-z. tDV^ymw 578mg(i. nmovtmyy^-r 

H^ 220mg(W 4635)^^0 £7cf#bn;£75 H#: 220mg(0. 54mmol) 
t^*ffim.ftW& 310mg(2. 72mmol)frb h^>X- 5 - 7 / ft 4 

- 7-fe?;U^^ - l-(4-7i;^M> *J)V) t? O U ->* > - 2 - :* > 28mg(iR 
^4S)£fiM^<hLT#7c. 

'H-NMR (200MHz, CDC1 3 ) 

d: 7. 40-6. 90 (9H. m), 6. 730H, brs), 5. 66(1H, brs). 5. 19(ia d, J=15. 3Hz). 

3. 98 (ia d. J=8. 9Hz). 3. 85 (1H. d. J=15. 4Hz). 3. 77 (ia s), 

i 05(ia dd. J=9. 0, 17. 8Hz), 2. 35(ia dd, J=l. 4. 18. OHz), 2. 33 (3a s) 

8 8 bvy7,-b-72 JtS)V7fs-)V-4-A)Vtl^Y- 1 -(4- 
7i/^y^>yJl.) bfDU v>- 2 

- l-(4-7x/+y^>y;W lfo'Jy>-2-t> 57mg(0. 13mmol)^b§l 
mmi 8 4£|i^<Z)7ji4-eh7>X- 5-7=yM#-^-4-/Jl/j!j7 , | — 
l-(4-7i; + >->MU) e n U >*> - 2 - :* > 23mg(« 44*) 

'H-NMR (200MHz, CDC1 3 ) 

d: 7. 40-6. 90 (9a m), 5. 84(ia brs), 5. 68C1H, brs), 5. 14(ia d, J=14. 8Hz), 
3. 88(ia d. J=14. 7Hz). 3. 72(ia d, J=4. 1Hz). 3. 62-3. 48(ia m), 
3. 07(ia dd. J=8. 2, 18. 0), 2. 39 (ia dd. J=5. 0. 18. OHz). 2. 04 (1H. d. J=7. 2Hz) 
MMMl 8 9 H^>X-4-7iZ^;i<'^-5-(2-t Fo^yi^)7$ 
1 - (4 - 7x;+y^>yJW tfD U y >- 2 - t> 
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1 8 6 tmm<DjjtizT\ t>)VX>MW 700nig(l. 73mmoi) t 2 -75 J X 
*/-;i^b75 Kfr 180mg(iR^ 23»£f&&. £fcf#bft£75 K# 
160mg(0. 36mmol) i^^Bt^* U £A 163mg(l. 43mmol)^b h7>x-4 -7-fe 
-(2-h h-D+yIfJW75y*Mzj|,- l-(4-7i; + 
z/^y-JM tf n 'J > f >— 2 52mg (JR* 34*) £ a <h L/T#fc. 

'H-NMR (200MHz. CDC 1 3 ) 

d: 7.40-6. 85(1 OH, m). 5. 11 (1H, d, J=15. 1Hz), 4. 00-3. 94(1H. i), 
3. 860R d, J=15. 4Hz), 3. 80-3. 70(311 m), 3. 60-3. 30(21 ra). 
3. 08 (1H, dd. J=8. 0, 18. 0Hz). 2. 34 (1H. dd, J=2. 0, 18. 0Hz), 2. 32 (3H. s) 
nmmi 9 0 h7>x-5-(2-hKo*^x^;i,)75/;!jJl^x;i,-4- 
1 -(4-7i/^M>yJW fcTDU v>-2-;t> 
8 9T#bft£h5>X-4-7iz^;H^-5-(2-fcKo*3/ 
If^)7$;jj;^-j|,- l-(4-7x/^y^>^)t:DiJy>-2-t 
> 25mg(0. 058mmol)^8H»l 8 4 £|lM£<£7jfeT h^>X- 5 - (2 -h K 
Xf 75 / * J^r^- 4 - / M 7 1 N - l-(4-7i;+M>y 
)V) tfn , J> ? >- 2 -;*"> 5mg(iR^ 22SK) Sfcfiiftttfct LT»&. 
'H-NMR (200MHz. CDC1 3 ) 

d: 7. 42-6. 89(9Hm). 6. 30-6. 17(iam),5.0'7(lH,d. J=I4. 7Hz). 

3. 91 CIH. d. J=14. 7Hz). 3. 78-3. 30(6H.m). 3. 08(1H. dd, J=8. 0. 18, 0Hz). 

2. 38 (1H. dd. J =5. 2, 18. 0Hz), 2. 03 (IE d, J=7. 0Hz) 

tmmi 9 1 h^>x-4-7-t^;u^^- 5-(4-tf>j->*;M^;u)75y 

ftjl/fc^- l-(4-7x;^y^>yJWtfD'Jy>-2-t> 

^560111 8 6 tmmo^mT, *] 600mg(1.48niol)£4-75y> 
^;Hf' J i?>i»5 7= K# 320mg(« 44» £fct#btl£7 5 K#. 

300mg(0. 61mmol) (t^HsR* U ^A 346mg(3. OOmmoO^b h ^>X- 4 -7-fe 
f JW - 5 - (4 - If 'J y;Mf 75 / 1 - (4 - 7i> *y 

^>>W fcfo U ->*>'- 2 98mg(JR^ 34*) LT#fc. 
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'H-NMR (200MHz, CDC1,) 

d: 8. 60-8. 57(2am). 7. 40-6. 90C12H. m). 5. 14C1R d. 4Hz). 

4. 5! OH. d. J=6. 1Hz), 3. 93 (IE d, J=8. 8Hz). 3. 89(11 d, J=15. 3Hz). 3. 76 (1H. s). 
3. 06 (1H. dd, J=9. 1. 18. 0Hz). 2. 36(11 dd, J=l. 5. 18. 0Hz). 2. 34(31 s) 

StWl 9 2 h7>7>-4-*)W7b- 5 -(4-e'Jv^^^;i/)7 = y* 
1 -(4-7i/^^>yJ|.) tfP'J v>- 2 
^il^Jl 9 lTf#Sft£hf>>X-4-7t3\)|^;t-5-(4-tfl}^M 
7 57* )Vi&-)V- l-(4-7x7*v^> V)V). to0y>-2-t> 
50mg(0. llmmol)frb^;Sfi0i.| 1 8 4 t^U(D^m~C b ?>X- 4 -*)lfi7°b~ 5 
-(4-If' J yJWfJW7$;*Mz;i/- 1 -(4 -7x/*^>~>*;U)tfn 
U 2 -:*> 23mg(iK^ 48*) SMfitttt^t LTflfc. 
'H-NMR (200MHz, CDC 1 3 ) 

d: 8. 59-8. 50(21 m), 7. 40-6. 90(1 11 ■), 6. 88-6. 65 (IE m). 

5. 04(11 d, J=15. 0Hz). 4. 46 (21 d, 1=6. 2Hz). 3. 87(1H, d. 1=14. 6Hz). 
3. 75 (IB, d, J=4. 3Hz), 3. 62-3. 45(1H, m). 3. 04 (IH. dd. J=8. 2, 18. 0Hz). 
2. 36(11 dd, J=5. 4, 18. 0Hz), 2. 05-1. 95(11 m) 

^kffiMi 9 3 4-7W;i/^- i - [ (i -^>y<;i/-4-kT^u^;W ;* 
f;Wtnu>;> - 2 

4 - 7 5 7 * ^ )V M 1 »J 5? > 2. 28g(0. 02mol) , K > X 7 ;U 5 s t h* 
2. 12g(0. 02mol)£ HUX> 20ml fc«*U JR#l,fca*5 2 B#P B 1»MSIiUfc. S 
«tt*»«f«^ ods|?;|/A 20mK h 'JXf^75> 2. 23g(0. 022mol) ZtoXKlfc 
Ttm*. mesO y /4)V 2.81g(0. 022inol)£*TL£. 2l$Mft#&£fttt£ 

M 30ml, tK 10ml ^mXM&X' 30 $Hft#L:fc. 
£«£iI8g^> J x^;ux--x;k **ln*.#iAEU *S**Kft^h U^A* 

Tl-^>y^-4-75 7pWl^U~>*> 2. 71g(W 62. 1*)£&£« 
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&to^tixV4-7tt)]&*- 1 - [ ( 1 -^>v/<;u - 4 - tf^u sw) 

]fcfa'Jv>- 2 
'H-NMR (200MHz. CDC 1 3 ) 
5 d: 7. 39(5H. s)..4. 81-4. 55(IH. m). 4. 13-4. OOClE m). 4. 00-3. 62 (1H, m). 

3. 89(1H. dd, J=7. 3. 12. OHz). 3. 31 (IE dd. J=4. 5, 12. OHz). 3. 35-3. 01 (2H. m). 3. 00- 
- 2. 75 (2R m) . 2. 87 (1H. dd, J=8. 8, 1 8. OHz) , 
2. 38 (1H. dd. J=5. 6. 18. OHz). 2. 35 (3R s). 2. 13-1. 80 (1H. m). 
1. 80-1. 50(2H.m). 1. 40-1. 15(2H,m). 
10 *3S^J19 4 h7>7-4-7tfm-3-^fJhl-(4-7i; + 
->^>v;i/) kf P U V>- 2 

$mmi 5T#6tlfeh°OU v>-2-^->^ 0. 70g(2. Omnol) ^7Hz h~ h 
U;i/ 15ml tCj§fi¥U 7K 0. 5ml fcfln*. 9CCT 20 #Jf#L£. £fSM£itllS&x h 
7t h*P77> 15mh 1, 1 -ylh+yh"j^75>0. 32g(2. 2mmol) £Jn 
15 A, 80t:T-30^^L7c. 

mik*tym± h u y& o. i5gu. ommoo ^m^rz. 1 f^st^ a&i&^iifSL 

20 £ □ D^;UA (3:97)Ti§ti}U 7)Vu-)VW 0. 41gOR* 68. 1%) £Mfi?ft»<h L 

#£ft£7;m-;M$0.36g(l. 2miD0l)£tf'J v> 10ml fci£fl?U **>;UI/ 
*-;p^ou KO. 28g(2.4nimol)£ftl;LT 50rT2Rff!a«#L£.KJfo&£iS$& 
, S@^|{c2Nil^^^Tmft«i:Lfe^^x^;n?ttffiLfc. ifc&x^;n 

> (60 : 40) Tigffl U -> X - * v V- Y # 0. 1 2g (« 26. 2S) t LT 
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f#etlfc^X-^vU- h 38mg(0. lniol)£N, N-^*9\>U#;UA75 f 4 2ml 
CflMPU ^■tmmti U £A 57mg(0. 5mmol) Srin^T 45t:T-!ife}«#b£ 0 

W^7A^n7h^77>f-l:fifU MX^: n-'vHi-><30:70)T8ai 
L, h7>X-4-7-t^^-3-^7 c ;i/- l-(4-7x/^^>^) 
tfD'J v>-2-^-> 24ig(JK*68X)£aSfiifttt*&£LTfcfc. 
'H-NMR (200MHz, CDC1 3 ) 

d: 7. 40-6. 90(91 m), 4. 49(1H. d, 1=14. 7Hz), 4. 3701 d. J=14. 7Hz). 

4. 30-4. 20(11 m), 3. 66 (1H. dd, J=10. 7. 6. 6Hz). 3. 1 2 (1H, dd. J=10. 7. 4. 3Hz), 

2. 92-2. 780H. n). 2. 33 (3H. s). 1. 20 (3H. d. J*=7. 3Hz) 

mmmi 9 5 vvyTs-A-tivts-fv-z-t^iv- i-(4-7i;^> 

9 4T#e.tlfch 9 >X- - 3 1 -(4 

-7i/+y^>yJW If □ 'j v>- 2 >. 20mg(0. 056mmol) ^HJfii^ 1 7 
{CLTh7>X- 4 h- 3 -*^;i/- l-(4-7i/W 
yV)V) fcfD V 2 17«g(JR* 97X) LT#fe. 
'H-NMR (200MHz. CDC1 3 ) 

d: 7. 40-6. 90 (91 m)..4. 52(11 d, J=14. 6Hz), 4. 37(11 d, J=14. 7Hz). 

3. 71-3. 56 (21m). 3. 19-3. 05 (11m), 2. 80-2. 67(11 m). 1. 44(11 d, J=7. 9Hz), 
1. 26 (3! d, J=7. 3Hz) 

^560U9 6 S- [5-3j-+V-l- (4-7i/4 : M> > /'f;W -3-tf 
□ 'J i?=JV] X? >ttJL— h 

4-fcKo + ->-2-tTDU K > 3. Og(29. 67mmol) , -f 5 9 V - )V 
5050mg(74. 18mmol) £DMF 15ml fc»#U t e r t -ZfJ-)]/^ ^)Vi?uuy 
z> > 5366mg(35. 60mmol) £Jnx., 24 l$Wit#Lfc. Rj&ScKIMx^PS 

»*, 7KT4 0. ft»Ait7KTtSt»Ufca. t^SH*^ HJ£ AT«i*Lfc. M 
J£T?*»£, n-M^-> : U&X3MKI : 1) a>5»*ft;LTl*fc(JK* 89%) 
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. 4- { [tert-7*3\>P v'j;H -2-tfnU->V> 

400mg(l. 86mmol) JTHF 4ml \ZUM L \ 0*C T 60 % tK ^ ft h 'J £ A 
89mg(2. 23mol)*lin^.lRiaT15^|BIitJ^, TH F 4ml 4-71/^1 
#$ 477mg(2. 23mmol), ^tfUJI^D U h* 389 u 1(4. 46mmolh DMF 5 u l'( 

: iliif;K3 : 0) TWttUfcroSBKx^fciStf U tS?n«*^^ 
10 h U £A*Sfflrr? 3 EK ' fiSft£*S#Tife»Lfc£. SS*fife»±h>J-^AT??£jBH/ 
fc„ «ETT»ttftf§fc(iRJ|E.26tt, 1- (4-7x; + M>y'f;W -4- 
{ [tert-y^;U (->**^) vUJI/] -2 - t! □ U 5? / > 

100mg(0. 244mmol)£THF 1ml Mx h^^UT^xOA 7^ 

U H©THFjg«[* OtT 244 p. 1 (0. 24mmol) flD*.. mUT* 15 2fdJ8H*Lfc. £ 
15 £«£«JETT»tt«. SHMM* P7h^77^- (SffljgJft : n -^\*+»-> : 
»B6X^;K1:2)) TM^L#fc(iR^ 78%), 4-tFo+y-l- (4-7x 
/ + ->^>\Af ;U) -2-tfD'Jv/> 30mg(0. lOmmol), N,N,i\",^-fh7^f 
JH^/yAJl'^ti h' 26. lmg(0. 15mmol) , hU7'f^*X7^> 38 n 
1 (0. 15mmoI) $ Ml/X> 0. 5ml iCSMfU flt?f*-JHffll 7. 2 # 1 (0. lOmmol) 
20 Sin*, f CUMtC 'L~20 'P»Ma»lxfc. ^*-;HM 7. 2 // l (0. lOmmol) £f| 
SSK24l*mJtJ*Lfc. K««i6«ETTii«a, mm^Mzmmb 
, *T2[U, teftft«WcT«E»Lfc«, &Srt6£®^MJ^AT£&L£. MJEET 

:D) T««U HIBfl:^»7>g(JR*19X)S»fi«i«*tLT#fc. 

25 'H-NMR (300MHz. CDC1 3 ) 

6 :7. 65-6. 95 (9H. m). 4. 330ft dd, 1=11. 9. 6. 9Hz). 4. 23-4. 14(1H. m). 
3. 860H, dd. J=ll. 9. 5. 0Hz). 3. 09OH. dd. J=18. 2. 8. 2Hz). 
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2.61(lH.dd. J=18. 1.5. 8Hz).2. 38 (3H. s) 

mmmi9 7 s- ( o r) -5-**v-i- u- c (7izhji/*- 

4-lhD^>yJI/7S> 4. 8g(25. 44mmol)> (S)-(-)-0-7-b^'J 

5 >rf^7Ktl4.4g(27. 98mmol). 7ir h- K U )V 40ml <DU^\Z O^T* h U X^ 
;i/75> 3547 m l(25.44mmol)CDTHF 20ml M^jSTL/t. ?gT*l7^, f<* 

50ml IZ®ML. 60'CT2B#TO^Lfe. SJS^^MffiTT?^^. ^X^;KC 
*#U 7k. ^?P^7K^hUC7A7KM, t&ft&&7kTife&Lfc^ ^7jcSii 

-Ttt»U n-^1f> : ^X^;K3 : 1-2 : 3)igajii#£iii&gU#fc (JR* 
5190, (3S) - l- (4-xhn^>v;p) -2, 5 -i/^vtfoij ->*x;u 
7-fex-h 2.0g(6. 84mmol)£x^/ -;H 1.5ml, THF 23ml ft&^gjgfc&ff 
U -l(TCT*JlMt3fr£*:J- h' U #A 259mg(6. 84mmol) £iDA, -13~-10t:T 1 B# 
15 IBfflBfcLfc. H^7lc^b^^^i-h , J^A 259mg(6. 84imol) Sim*. $5fc-13~' 
-IQ'CT 2. 5 f»#M#U fiSliftK**^- h U ^ IH*X3=-;|, 

*SSK^- h U MJETTIilSm. h U 7;P^pM 15ml lc»*L 

, h »JX5 1 ;P->7> 1093 ^ 1 (6. 84mmol) £fln*.^ST' 10 $HBJ»#Ufc. 
20 £ttEETT«tt«, SeSx^UlJgtfU fi»^ft**^-hU^A7K»«T2ia 

. fmsmim-y v u £ 2 m. 0. in &k. fifB£«#Tifei*L££, 

mfcmmmiu 1(13. 67mol), S?> 1107 At I (13. 67mmoI) Srin^., I1T5 
'J*y>*7A^D7h^77>f- TS1 U n -^It* > : Mx^U (33 : 67) 

®mft*mi®L (3n, «48*m^ os) -1- (4--hu^>^ 
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)V) - 5 -^V tin U S J~)V h 200mg(0. 72mmol) £ lOSSA'^v^A 

tt#^S 258mg #£T« €M 1ml :fe<fctf IN &^£>g^x^;i/jg}& 2ml (DWu'MU 
tKHHMTTI RfRggfcL<lf#U Kl&WLtty't MlTM. i^EETT 

5 ftLTzWi* h 'J tfATSMfcLfc. 4ff Jfi&OfllsBfcX^MgjR 0. 5ml £in 

X. iffTtli LT#fc (W 82X) , (3S) -1- (4-75 /^>V)V) 
■ - 5 - V tf n U y - JI/ b &&& 1 67mg (0. 59mmo 1 ) , ^ >if X* 

£pij K 82 u 1(0. 64mmol)S:^Dn7ls;UA 2ml (C^L, O^Thl) 
X3MU75> 172 u l(1.23mol)£JRTUfc:. »T**7&. CCT 30 ftffltmL 

57^- (JUn^tt: n-A+U->:»llf;Kl':!)) T*t§3U#£(W 71*) 

, OS) -5-^y-i- {4- [ (7xxjux;u*x;u) t^j] <yv 

;H tTnUvXJU 7-fe-r-h 130mg(0. 37mmol)S:, X^y-;Hml \Z7±=f-)V 
15 ^ P U K 519 m 1 (7. 3mmol) £^LT«KLfc*»Ete:»#U SO^T 1. 5 ftfflft 

S^«[*«BETT»tt«Sfc(iK* 92»N- (4- { [ (4S) -4- , 
th'D4 : ->-2-t+7ea'Jy^W *?JH 7xx;i0 ^>-fe*>**>75 
H 1 1 6mg (0. 335mmol), ^^>X;i/5^x;i/ ^n'Jh*44M 1 (0. 57mmol) £7-fe Kx 
bU;Hml IzmML. 0'CThUX^;W7=l> 79. 4 n 1 (1. 07mmol)tf)7-tl hx h 
20 UJMnlfcttfciRTLfc. iTF»7«. OtIT 10#|HJ«#«', SS^^>7.;P*"~ 
x;i. ^OUh*44M 1 (0. 57mmol)33cfc££ h* U JL^JVT S.> 79. 4 p. l(1.07mmoi) 
©Tth'h'JJU. 5ml»«E£«rFUfc:. STF«E7«» 0"CT£ 10 #f B , MI# 

25 mmmm : *PO*;UA : U0 : O) T?ttSL&fcOK* 9%), 

(3S) -5-^V-l- (4- [ (7z-MJ^;W 75^] ^>v;i/ 
} tfnUv'XJU **>*;t/7M^— h I3mg(0. 03mmol)£DMF 1ml IC^$U ^ 
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^•fev^A 8mg(0. 02mmol)s ft-J^li a 1(0. 15mmol) WDMF 1ml 
Mtl. ^m^mn.T.MUX' 2imffl%Lftbfz 0 ft&.mM-tz/VA 10mg(0.03mniol) 
, J-*-)l%m \ u. 1(0. 06mmol)©DMF lml ig^SnA, mMM-W^T. 

7 J - mm®®: n-s\*V> :&mx.?-Ml :2)) T*MiU HlE<fc£* 1. 6mg( 
'H-NMR (300MHz. CDC1 S ) 

5 :7. 88-7. 01 (9H, m), 6. 74 (m m), 4. 51-4. 06 (2a m). 4. 08-3. 99 C1R in), 
10 3. 82-3. 67(lH,m), 3. 23-3. 08(lH,m).2. 90(lftdd. J=17. 4, 8. 9Hz). 
2. 52-2. 35 (1H. m). 2. 31 s) 

mmmi9 8 S- { OH) -1- [4- (l.S-^^/yt+V-JIz-S- 

4-7;L'tD^>X7;i'Tt H 3.0g(24. 17mmol), 3. 4- *?-V> : Jtti/7 
15 x/-;i/3. 3g(24. 17muol),0afcfrU£A3. 3g(24. 17mmol) $DMF 20ml «K 120 
22 BMittfU SJSttKiHttX^&JD^L, tKT 4 UK &fn£i&7kT3fc#L 

7h^77^-1f«!lL. n-^*if> : »»X3\>K92 : 8) &ffiiBft£fti8 L% 
- fcOK* 25*). 4 - ( 1 , 3 -^>Vv:t*V-Jk- 5 —f )Vtt*s) ^>XT 
20 ' il/fbK2. 9g(n:95mmol), th'D+yJl/7S> I030mg(14. 82mmol), m 

K#*:fM£A I486mg(l7. 57mmol)S:X^y-;i/4lmK tK 6ml ®S£*m»K 
60t:TlllffSM£#U Sl6«&«ffiTTaMB«. »«X?-;Uc8*U 7KT2IU 

gfcM684ja l (II. 95mmol),l0%yt^v'7A##^ 258mg#ftT^^y-;i'55ml 

m& »Btx^;n»T 4N mmomm^mm. 3mi u MEETx-mmm 

»»X5=-;^S»*fl:LTl*fc(2fTe, JR*77tt, 4 - (1. 3 -^>V v** 
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V-;U- 5 -< ^>i?)l7S. y W&L 2. 0g(7. 15mmol), (S)-(-)-0- 

T±mV >^K*t7K» 1244mg(7. 87mmol), 7-fe hx h U;U 10ml ©S^ftt 0 
*CThUX^;i/75> 996 u 1(7. 15mio DOTH F 5il »«*flTFLfc. 
m f<t:Sil:L, 2 P3Wat#Lfc. £Jfo&£MEETTM&> • 
5 * □ U K 20ml K&flPU 60CT 30 #|B]it#Lfc. SJ5»ft«ETT«««. ft 

h^77-f-T»«U n-A^>:Mx^;K3:l)^ai®^SiaSU#fc ( 
|R*92*), (3S) -1- [4- (1, 3-^>^v^V-;U-5—f;i/^ 
10 v) ^>>MI/) - 2, 5 -v^V tfOU v~;U 7-fex-h 1592mg(4. 15mmol) 
£X*/-;P7ml. THF 14ml ©jg£J8«fcJg«PU -UCTTKSSfhtftf*:*- h 
U^A 314ng(8. 30mol)^JDA.» -14~-10*CT 3 mmW^Vtzo S/S^, ffifr 

x5=-;uT2iHiaajb, tii&^btMith'j^ATSitfc. Pett- 
is VSfflL. V »J T^ngHft 9ml £igfi?U h U > 663 m 1 (4..15mmol) 

"X?ftj»t/t. »J£TTttRft. X^/-;U 15ml CT-fe^U ^nUh* 639 m 
1 (83mmol) *jrFbTH8^£fcttfc8A?U 50CT 1. 5 B&IHHIHiLifc. 

20 MEETT2g*g&, iy'}i:y)ViiyA^u^h^yy^-rmmL. n-^-y->: 
7-feh>(55 : 45)*WiB^*WfiL (3ff8, »R*34tt#fc, (4S)-l-[ 
4- (1, 3 -^>7y*t+V-JV- 5 --f M+y) ^>vJI/] -4-fcFo 
*x-2-£D'J>y> 250mg(0. 76mmolh * * >;ui/sfr-;i/ ?CHJK 82 ji 
1(1. 07mmoI)££no*j|,A 2ml fcjgflPU OCT MJ X?;U7 5 > 149 /z 

25 l(1.07ool)©^DO*;i/A 1ml 10 aWTiTFLfc. STFlfcTSL OCT 

10»Hffli#Lfc. jR£»te«ffiTTWBSL S8lf^l:»*L.-*, 
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, (3.S) -1- [4- (1, 3 5 -<)\,tt z s) ^> 

s sM *9>Z)lft*—-h 200mg(0. 53mmol)£DM 

F 1ml \Z®mL>mM-t><VA 22ng(0. 37mol)^*-;PIH8 191 u 1(2. 67mmol) 
ODMF 1ml »«£Jn*.» »£B»T, 48 ISMJftfLfc. S^tzM 

fc. 

'H-NMR (300MHz. CDC1 3 ) 
10 5:7. 17-6. 47 (7H,m). 5.97 (2H.s), 4.44 (lH.d, J=14. 6Hz), 

4.38UE d. J=14. 7Hz), 4. 09-4. 00(lH.m). 3. 74(1H. dd, J=10. 6. 7. 5Hz). 
3. 15 (IE dd. J=10. 6. 4. 9Hz). 2. 91 (IE dd, 1=17. 4. 9. 0Hz). 

2. 41 OH. dd. J=17. 4, 6. 0Hz), 2. 31 (3E s) 

«0U 9 9 (R) -A-TttJWOr-l- [4- (4' -^0€7x;4 
15 «» ^>vJH fcfPU> ? >-2-^> 

*7:ny— JUj&*£»SIKLfc4- (4* -Tn^x/^v) ^>>?.;P75>t ( 
S) -0-7tt)W/vZ&m*m&K>> (R) -4-7ir5 L ;U^^-l- [4 

- (4* -ynt7x;+y) ^>v;H £DUv>-2-*>£SHftfi»*£ 

20 LT*§fc. 

'H-NMR (200MHz. CDC 1 3 ) 

6 :7. 44 (2H, d. J=9. 0Hz). 7. 20(2E d. J=8. 7Hz). 6. 96 (2E d. J=8. 7Hz). 
6. 89 (2H. d, J=9. 0Hz). 4. 43 (2E s), 4. 14-3. 98 (IE m). 

3. 76(1E dd, J=10. 6, 7. 5Hz), 3. 17(1E dd, J=10. 6. 5. 0Hz), 

25 2. 92 (IE dd, J=17. 4. 8. 9Hz), 2. 43 (IE dd, J=17. 4. 6. 0Hz), 2. 32 (3E s) 

H«0!I2.OO (R) -4-^JW7°h-l - [4- (4* -yDt7i; + -> 
) ^y=y)V] t?P'Jv>-2-:*> 
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mmi2 6tmm<D%mtz&r)* nmmi 9 9T~%t>ntz (r) -4-t± 

[4- (4* -yot7iy + -» 1>i?)V\ en'Ji?>-2- 
200mg(0. 48«iol)*»6, (R) - 4-*;i/#;/h- 1 - [4- (4* -Zfu 
±7x. J3ris) ^>->*;U] t!DUy>-2-t> 180mg(lR$ 77J5) £gftttfei|||:Ri» 

'H-NMR (200MHz. CDC1 3 ) 
■ 6 :7. 44 (2H. d, J=9. 0Hz), 7. 23(2H. d. J=8. 7Hz). 6. 96(6H, d, J=8. 7Hz). 

6. 88 (2H, d. J=9. 0Hz), 4. 49 (1H. d, J=14. 9Hz), 4. 37(1H. d, J=14. 9Hz). 

3. 66 (1H, dd, J=9. 8. 7. 2Hz), 3. 55-3. 46(1E m), 3. 17 (1H. dd. J=9. 8, 4. 8Hz). 
2. 93(IH, dd. J=17. 2. 8. OHz). 2. 43 (1H, dd, J=17. 2. 6. 1Hz). 1. 87(1H. d. J=6. 7Hz) 

nmm2o 1 4-7-ti5 i ;i/^-i-(2-->*^>y>'^>^^;wtfou> f > 

-2-*> 

(1) i^OVyy> 10. Og(60mmol)£?DD*;UA 300ml CiiLWe 
tiLWLfz. mmt^^> 9.8ml (89mmol)£3 O^ttTrTFU SStt&TT 
1. 5tiffflm.WLtc. Z<D®m\Z> v^on*^;M^;UX--r;i,8. lml(89mmol) 
£3 07>/WOrFU $e,«^Tt?2. 5mmtft&Lfz. KJ&mz, t$o< 
Vtfc&m*.. gSCMLfttf*^ l^jt^Lfco METT«SI^» gfigx^ 

;n!2tiiatiitm #e>nfe^i*7jc, »ft^7KT^, MTKeg^hu 

-fcttU : lfc&X3\ll/(95:5)Ti§ffiU 2-y^> , ;7 7>;!lW 

ii-^xt H 3. 50gOK>£ 30*) %&&®3it LT#£. 
'H-NMR (300MHz. CDC 1 3 ) 

6 :10. 14(1H. s), 8. 51 (1H, d. J=l. 4Hz), 8. 03C1H. d, J=8. 5Hz). 

8. 03 (1H. dd. J=8. 2. 1. OHz). 7. 70 (1H. d. 1=8. 5Hz). 7. 63 (1H. d. J=8. 2Hz). 

7. 54 (1H, ddd. 1=7. 2, 7. 2. 1. 4Hz). 7. 42 (1H. ddd. J=7. 4. 7. 4. 1. OHz) 

(2) UT. $mM3 0 tmm<Dl5mz&Y) ^ 2-^DO^y^>>/77 
> 1. 22g(5. 6mmol) t 4 - h U ^^^^ U Jl/^^b? O U v>- 2 - :*> 
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1. 16g(6. IrnDfribA-T^lVT*- 1 -(2 - y^> , 777>^fJW tf □ U 
v>- 2 537mg(W 29« &n&ttotf;®t LTfffc 

'H-NMR (300MHz, CDC 1 3 ) 

a :7. 95C1H d. J=7. 4Hz), 7. 84(1H. d. 1=1. 4Hz). 7. 570H. d. J=8. 2Hz). 
5 7. 53 (1H. d, "J=8. 4Hz). 7. 47 (1H, ddd. J=7. 4. 7. 4. 1. 4Hz), 7. 35 (2R m), 
4.670H, d, J=14. 6Hz),4. 56 (1H, d, J=14. 6Hz). 4. 06 (1H, m), 

3. 78(1H, dd, J=10. 7, 7. 5Hz), 3. 19UH. dd. J=10. 7, 4. 8Hz), 

2. 950H, dd, J=17. 5, 9. OHz). 2. 46(1H. dd, J=17. 5, 5. 9Hz), 2. 28(3H, s) 

£ffiM2 0 2 4-*)ltl7b- 1 -(2 -y^>V77>/fJW tP'Jyy- 
10 2-^"> 

»^J3 1 <h|Wl«©77fe^cl;D, ^5£#I2 0 lV%t>tltc4-T-t^)VTJr- 
l-(2 ->X>V77>^fJWHD'Jy>-2-t> 282mg(0. 80nunol)^e>, 
4-^M7'b-l-(2-y^> > /77>^ ?;U) tf d U v > - 2 - > 
207mg(iR^ 8730 ^ifii^tLtifc. 
15 'H-NMR (300MHz. CDC 1 3 ) 

6 :7. 95 (1H. d, J=7. 4Hz). 7. 85 (1H. d. J=l. 4Hz). 7. 57 (1H. d, J=8. 2Hz), 
7. 530H, d. J-8. 5Hz). 7. 47(1H, ddd. J=7. 4. 7. 3, 1. 4Hz), 7. 35(2H.m), 

4. 66(1H, d. J=14. 6Hz). 4. 590H, d. J=14. 6Hz). 3. 68(1H, dd. J=10. 2, 7. 2Hz), 

3. 54(lH,m), 3. 190H, dd, J=10. 2, 5. 1Hz). 2. 950H, dd, J=17. 1, 8. 2Hz), 
20 2. 45 (1H, dd, J=17. 1, 6. 1Hz), I. 85 (1H. d, J=6. 8Hz) 

mmm2 0 3 4-T1l?-)\stt- 1 -[4-(N-7x-;i/-N-p- hJVJL> 
X)Vft-)V)T =i J ^>VM¥ui) V>- 2 -it> 
( 1 ) 7th7-'J H 20. 0g(148mmol) t4-7*Dt^></- hUjl. 
13. 9g(76. 5mmol)$r^#H^Tl20 < CT^$€,Hi?^(I)23. 0g(161mmol) 
25 , mfcts U ^A 18. 0g(130mmol) ^UDX^ilgi^iT 200t:T 1 8mm&&Vfz 0 
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77^1:^1, ^+lJ->:Bi8x^(80:20)«ffi®»&«EET-T?»«, 
>-^iX^b^ B H B ff:LT4-y7y-N-7xZ^7-'J > 5. 51g(JR* 

m) Lxmrzo 

'H-NMR (300MHz, CDC 1,) 

d :7. 48 (2H. d. J =8. 7Hz). 7. 36 (2ft m). 7. I7C2H. m). 7. 12(1 a ■). 

6. 97(2H.d, J=8. 7Hz), 6. 07 (lft s) 

(2) 4-v7/-N-7xX;i/7X'J> I. 00g(5. 15mmol) ^ h;UJL> 40ml IC 
Kftft. 6 OX##ffc:7 v MJ£A 618mg(15. 5mmoi) , p - h>X>*;|/7fcx;i/£ 
□ U H 2.95g(15._5«nol)*JPA, lOO'CT 3 BMinflRit#Lfc. JEJ&ttKTlc&ilD* 

ftfiftx^H? 2 *8x^;Htt7K. »*J*:firtT8l:&». *S7Kfi£ 

K± h U * AT«* L to MEETT^m -> U # y ;k& 7 A * □ v 7 7 -f - 
tCftL. / \^1r->:^X^;K80:20)Tj§aiL > fifiC4-y7;-N-7xZ 
;|/7X'J>510mg^HJJRLfc^, iW%04 - *>7V -N-^xXJU-N- p - 
h^X>x;^x;i/7X'J>€:#7Co ®iRL*:lg»ttHfi|©KJ«:*fTV», 4-v 
77 -N-7xX;i/-N- p - h;i/X>x;u^x;i/7xu >££;b-a:T 1. 47g( 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 61 (2ft d. J=8. 3Hz), 7. 56 (2H. d. J=8. 7Hz). 7. 38 (3H. m), 

7. 34(211 d, J =8. 7Hz). 7. 30 (2H. d, J=8. 3Hz). 7. 21 (2ft m). 2. 44 (3H, s) 

(3) 4 - v77 - N-7xx;i/-N - p - h;ux>7>;i/^x;i/7xu > 
1. 26g(3. 62mmol) £7;p=f >#ffl§TF h;i/X> 36. 2mh v£ □ o > 7. 24ml CD 
8£f£C»«¥&, -78*Ct?&^ 1 MTMRftv-f V7*Wi^^7AhJH>g 
% 5. 43ml(5.43mmol)?:lJPAfco -78t:TO. 5l$|iajft&& bf^B^ 
ft#Lfc. Effcttfc**,'— 7. 24mL 2 NJfiK* 7. 24ml £flD;t&ft, S&X 
^;i/T 2 Isittai, .»Kx^St±7KT 2 0,. tefnfcErtT 1 «M 
* HJ «7 ATfftjftLjt. «ffiTTiWS«-> U*y;W7A^P7 h ^7 7>r -fc 

L . ^^-y- > : llXf JU (80 : 20-70 : 30) jgffl®#£«jET7?*18 L T 4 - *)V 
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$^-N-7x-JkN-p- K;|,X>7Jl/*x;|,7XU> 1. 04g(W 8290 £ 
'H-NMR (300MHz, CDC1 3 ) 

5 :9. 94 OR s). 7. 79 (2H. d, J=8. 3Hz). 7. 62 (2H. d. J =8. 3Hz). 
5 7. 40 (2H, d. J=8. 3Hz), 7. 36 (3E ffl), 7. 29 (2H. d. J=8.'3Hz), 7. 25(2H, m). 2. 44 (3H, s) 

(4) 4-3}s;u$ju-n-7x-;1'-n-p- h;i^x>x;i/*n;i/7-U > 

1. 00g(2. 85mmol) J - )V 200ml iZfeMWi. 7K^ffcS 3 h U V A 

108mg(2. 85mmol)?:Jn^. tfiTO. 5 B^^Lfe, £jfo*££MBETT!Mi$ltmB£ 

10 ffiTTrI*£L4-kFD4 1 v^;P-N-7xX^-N-p- hJl/X>7Jl^x 
;U7XU > 1. 05g(W^M^)&tefe«#itLTf#fc. 
'H-NMR (300MHz, CDC 1 3 ) 

5 :7. 58 (2H. d. J=8. 3Hz). 7. 20-7. 35(1 IRm), 4. 67 (2H. d. J=5. 8Hz), 2. 43 (3H, s), 
1. 69 (1H. t, J=5. 8Hz) 

15 (5) 4 -t HP+y^-N-7i^-N- p- h;UX>^;i/7jsX;i/7 
X'J> 1.05g(2. 85mmol), tfUv> 231 u 1 (2. 85mmol) . ^-MpiJF 229 
/x* 1(3. 14miol)5-||M^ll 5 9i|^il;illLT. 4-^no^^-N-7x 
X^-N-p- h;Ux>x;Ufc;U7X'J> 1. 05gOK«Stf)) 
lift. 

20 'H-NMR(300MHz, CDC 1 3 ) 

6 :7. 59 (2H d. J=8. 3Hz). 7. 21-7. 36(llH.m). 4. 54 (2H, s), 2. 44 (3H, s) 

(6) ^Sfc01J3 0 <h|W|$*l£. 4-^DD^^-N-7i^-N-p- b )l 
l>7W-Jl/7-U> 1. 05g(2. 82mmol), 4 - H U pWI/vllJl/^vtfa U 
v>-2 -:*> 494nig(2. 85mmol), ^^Lfc7K^» U »7 A 160mg(2. 85mmol) 
25 4 - t h'D + v'- 1 -[4-(N-7xx;i/-N-p- hJi/X>x;i/*x;p 

7S7)^>v;HtfDUv>-2-^> 439mg(W 353!) LT# 
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'H-NMR. (300MHz. CDC 1 ,) 

6 :7. 57(2H, d. J=8. 3Hz). 7. 15-7. 35 01H. m). 4. 50 (1H. n). 4. 48(1H, d. J=15. 1Hz). 
4. 40OH. d. J=15. 1Hz), 3. 51 (1H. dd, J=10. 9. 5. 5Hz). 3. 19(1H. dd, J = 10. 9. 1. 9Hz), 

2. 73C1H. dd, J=17. 3. 6. 4Hz). 2. 44(3H. s), 2. 42 (1H. dd, J=17. 3, 2. 3Hz) 

5 (7) 4-hHD + y-.l-[4-(N-7x-^-N-p-hJH>XW- 
;i/75 S)1>i?M Mu*)*J>-2-*> 390ig(0. 893nimol). h UxfJl/75> 
374 u 1(2. 68miol)> >X)]/ft-)l>? □ >J K 208 n 1 (2. 68mmol)75^ 4 
>*Jl/jfr-;M-*~>- 1 -[4-(N-7x3-N-p- hJUX>^;i/^-;P7 
5y)^>v;W b"P'Jy>-2-t> 419mg(iK^ 91X)£*feifl#*£LT#ifc. 
10 'H-NMR (300MHz, CDC 1,) 

o :7. 57 (2H. d, J=8. 3Hz). 7. 15-7. 3501H. m). 5. 28 (1H. m). 4. 48 (1H. d, J=15. 6Hz), 
4.42 0R d. J=15. 6Hz). 3. 65 OR dd, J=12. 1. 5. 5Hz). 3. 50(11 dd. J = 1 2; 1, 1. 9Hz), 2. 
98(3H, s), 2. 860H. dd,' J=17. 9, 6. 8Hz), 2. 70(1H, dd. 1=17. 9, 2. 3Hz). 
2.44(3H. s) 

15 (8) 4-^^>X;bfcM+y-l-[4-(N-7xZJl/-N-p-h^ 
X>x;Ufc;P75 n^yVM fcTo U 2 ~:t> 350mg(0. 680mmol) 

Jr&Wft x )^A 155mg(l. 36mmol)^b 4 -7-fe^;i/^- 1 -.[4-(N-7iZ 

;i/-N - p - h jpx>x;i/*-;i'7 5. /) ^> vm t°n u v > - 2 

268mg(i|X^ 80$) £*Sfeflfi#tf £: LTUfc. 
20 'H-NMR (300MHz, CDC1 3 ) 

6 :7. 57 (2H, d, J=8. 3Hz). 7. 20-7. 36 (9H, n). 7. 16(2R d, J=8. 3Hz). 
4. 45(1H, d, J=15. lHz),4. 39 (1H. d, J=l 5. 1Hz). 4. 05(lH.m). 

3. 74(1H, dd, J=10. 6, 7. 7Hz). 3. 16(1H. dd. J=10. 6, 4. 9Hz), 

2. 90 (1H, dd, J = I7. 5. 8. 9Hz), 2. 44 (3H. s). 2. 40 (1H, m). 2. 31 (3H. s) 
25. ^Jg#!]2 04 4-^*^h-l-[4-(N-7x;j|/-N-p-h;H>7 
J^Z^7$ / )^>y;W t?D ij y> - 2 - 1> 
%MM2 0 3Tt#btlfc4-7-fe^;i/^- 1 -[4-(N-7xx;|/-N-p 
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- h ;> I>Xi^ZJ|/7$/)^>y;H e □ U v > - 2 > 
I20mg(0. 243mmol)<h&fl;71i3 l Jl/ 345 m 1 (4. 85imnol)^b, HS£#J 12 6 tWIB 
^ST"4-/Wyh - 1 -[4-(N-7i-^-N-p- h;i/X>7,;i/7js- 
;i/7 5 y ) ^ > v ;V] tf □ U V > - 2 - ■* > 65. 3mg (« 59*) £ 6 L Tf# 
5 fc. 

'H-NMR (300MHz. CDC1 3 ) 

6 :7. 57(2H, d. J=8. 3Hz). 7. 15-7. 3601H, m), 4. 45(1H d, J=15. 5Hz), 
4. 40 (1H. d, J=l 5. 5Hz), 3. 64 (1H, dd. J=10. 2, 7. 4Hz), 3. 54 (1H. m), 
3. 16 (1H. dd. J=10. 2. 4. 9Hz), 2. 90 (1H, dd. J=17. 3. 8. 1Hz), 2. 44 (3H. s). 
10 2.40UH. dd, J=I7. 3. 6. OHz), 1.86(lH,d. J=6. 4Hz) 

wkm i m^^Mt hMM?-\mm<D±m 

Freije. J.M. b <D H X (Journal of Biological Chemistry, 269: 16766- 
16773. 1994) [Cfam<flK^J£*{Cg#&»<Z)PCRi£T*t hMMP-13cDNAifc#Lfc. 
ttbtlfc t HMMP-l3cDNA£i&3.&/i,£:pBlueBac4 ( Invi trogenft) t 
15 Baculovirus^?^— Bac-N-Blue (Invi trogenft) £Sf9*fflfl&(Cco-transfection 

#btt£MM*£<Jl/7>£High-Five;iifl£ (Invi trogenfr) H«Jfe$-&. 3Bi 

ttlftffll 2 MM P -1 3a*Stt©ai^fe 

20 m^^.MthMMP-13, 200 mm<tj-h LJtfA, 20 mM^ft^^v^A, 0.1 
% Brij35, 1 mM2-^;i/*yhX^y-;i/, 200 nM HJ X-ttlMMWS (pH7. 5 
) RZtm* <nm&<D&ifc$:$t$15 u 1 (3 40 m M MOCAc-Pro-Leu-Gly-Leu- 
A 2 pr (DNP) -Al a-Arg-NH, Cft^th^^ HW5ft»f») £25tf l;ta;lT£jft£TO 
U 371DT2l5MftfflLfc&, 500 aMO»»^- h U ^A-*K»«tt (pH3. 0) £ 
25 lOOMftlfcEf&fcfflhS-tffc. 

iffliLfcM0CAc-Pro-Leu-Gly©*£&3fc^tt (MTP-32/F2 : 3D^«SU*^ 
Zm^T®&&m3Q nil, Mftz£:S405 nJrtfSfieLfc. IfcftSSQA 
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86. . 2-(HOOC)-PhS- 0.5 

87 2-(0 2 N)-PhS- 0.6 
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5 89 Me- 0.7 
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